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IN THE UNITED STATES DISTRICT COURT 
FOR THE DISTRICT OF COLUMBIA 



AstraZeneca AB 
SE-151 85. Sodertalje 
SWEDEN, 



Plaintiff, 



HON. John J. Doll 

Acting Under Secretary of Commerce for Intellectual 
Property and Acting Director of the United States 
Patent and Trademark Office 

Office of the General Counsel 

United States Patent and Trademark Office 

P.O. Box 15667 

Arlington, VA22215 

Madison Building East, Room 10B20 

600 Dulany Street 

Alexandria, VA 22314 

Defendant. 



Civil Action No. 



COMPLAINT 

Plaintiff AstraZeneca AB, for its complaint against the Honorable John J. Doll, states as 
follows: 

NATURE OF THE ACTION 

1 . This is an action by the applicant and owner of United States Patent No. 
7,462,623 ("the '623 patent'') for review of the determination by Defendant, pursuant to 35 
U.S.C. § 154, of the patent term adjustment accorded the 4 623 patent. Plaintiff seeks a judgment, 
pursuant to 35 U.S.C. § 154(b)(4)(A), that the patent term adjustment for the ; 623 patent be 
changed from 551 days to at least 758 days. 

2. This action arises under 35 U.S.C. § 1 54(b)(4)(A) and the Administrative 



DBl/6301242? 
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Procedure Act, 5 U.S.C. §§ 701-706. 

THE PARTIES 

3 . Plaintiff AstraZeneca AB is a corporation organized and operating under the laws 
of Sweden, having a principal place of business at SE-151 85, Sodertalje, Sweden. 

4. Defendant John J. Doll is the Acting Under Secretary of Commerce for. 
Intellectual Property and Acting Director of the United States Patent and Trademark Office 
("PTO"), acting in his official capacity. The Director is the head of the PTO, and is charged by 
statute with providing policy direction and management supervision for the PTO and for the 
issuance of patents. The Director is designated by statute as the official responsible for 
determining the period of patent term adjustment under 35 U.S.C. § 1 54. 

JURISDICTION AND VENUE 

5. This Court has jurisdiction to hear this action and is authorized to issue the relief 
sought by Plaintiff pursuant to 28 U.S.C. §§ 1331, 1338(a) and 1361, 35 U.S.C. § 154(b)(4)(A) 
and 5 U.S.C, §§ 701-706. 

6. Venue is proper in this district by virtue of 35 U.S.C. § 1 54(b)(4)(A). 

7. This Complaint is being timely filed in accordance with 35 U.S.C. § 1 54(b)(4)(A). 

BACKGROUND 

8. Patrick Pie is the inventor of U.S. patent application number 1 0/533,93 1 ("the 
'931 application") entitled "QUINAZOLINE DERIVATIVES AS SRC TYROSINE KINASE 
INHIBITORS," which entered the U.S. national stage under 35 U.S.C. § 371 on May 4, 2005 
(the "§ 371 date"). The '93 1 application issued as the '623 patent on December 9, 2008. A copy 
of the '623 patent is attached as Exhibit A. 

9. • Plaintiff AstraZeneca AB is the owner by assignment of all right, title and interest 
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in the '623 patent, as evidenced by the assignment documents recorded in the PTO at Reel 
016932, Frame 0215, and is the real party in interest in this case. 

10. Section 1 54 of title 35 of the United States Code requires that the Director of the 
PTO grant a patent term adjustment in accordance with the provisions of section 154(b). 
Specifically, 35 U.S.C. § 154(b)(3)(D) states that "[t]he Director shall proceed to grant the patent 
after completion of the Director's determination of a patent term adjustment under the 
procedures established under this subsection, notwithstanding any appeal taken by the applicant 
of such determination." 

11. In determining patent term adjustment, the Director is required to extend the term 
of a patent for a period equal to the total number of days attributable to delay by the PTO under 
35 U.S.C. 154(b)(1), as limited by any overlapping periods of delay by the PTO as specified 
under 35 U.S.C. § 154(b)(2)(A), any disclaimer of patent term by the applicant under 35 U.S.C. 
§ 154(b)(2)(B), and any delay attributable to the applicant under 35 U.S.C. § 154(b)(2)(C). 

1 2. The Director made a determination of patent term adjustment pursuant to 35 
U.S.C. § 154(b)(3) and issued the '623 patent reflecting that determination. 

13. As directed by 35 U.S.C. § 1 54(b)(3)(B)(ii), the Director has prescribed 
regulations providing the applicant "one opportunity to request reconsideration of any patent 
term adjustment determination made by the Director." Specifically, 37 C.F.R. § 1.705(d) 
provides that "any request for reconsideration of the patent term adjustment indicated in the 
patent must be filed within two months of the date the patent issued." Such a request for 
reconsideration was timely filed on February 9, 2009 in the PTO with respect to the erroneous 
patent term adjustment indicated in the '623 patent, and to date the PTO has taken no action on 
this request. 
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14. Additionally, 35 U.S.C. § 1 54(b)(4)(A) provides that "[a]n applicant dissatisfied 
with a determination made by the Director under paragraph (3) shall have remedy by a civil 
action against the Director filed in the United States District Court for the District of Columbia 
within 180 days after grant of the patent. Chapter 7 of title 5 shall apply to such an action." 

CLAIM FOR RELIEF 

15. The allegations of paragraphs 1-14 are incorporated in this claim for relief as if 
fully set forth. 

16. The patent term adjustment for the '623 patent, as determined by the Director 
under 35 U.S.C. 154(b) and indicated on the face of the '623 patent, is 551 days. (See Ex. A at 
1.) The determination of this 551 day patent term adjustment is in error because the PTO failed 
to properly account for the delays that occurred after the date that was three years after the actual 
filing date (§ 371 date) of the '931 application, pursuant to 35 U.S.C. § 154(b)(1)(B). The correct 
patent term adjustment for the '623 patent is at least 758 days. 

1 7. The '93 1 application was filed on May 4, 2005 (§ 371 date), and issued as the 
'623 patent on December 9, 2008. 

18. Under 35 U.S.C. § 154(b)(1)(A), the number of days attributable to PTO 
examination delay ("A Delay") is 553 days, which occurred during two separate periods: 

■* a first period of 541 days between July 4, 2006 and December 27, 2007; and 
a second period of 12 days between July 27, 2008 and August 8, 2008. 

19. Under 35 U.S.C. § 1 54(b)(1)(B), the number of days between the date that was 
three years after the actual filing date (§ 371 date) of the '931 application (i.e., May 4, 2008) and 
the date that the '623 patent was granted (i.e., December 9, 2008) ("B Delay") is 219 days. 

20. Under 35 U.S.C. § 154(b)(2)(C), the number of days of applicant delay is 2 days. 
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21. 35 U.S.C. § 1 54(b)(2)(A) provides that "to the extent that periods of delay 
attributable to grounds specified in paragraph [154(b)](l) overlap, the period of any adjustment 
granted under this subsection shall not exceed the actual number of days the issuance of the 
patent was delayed." The overlap between the "A Delay" period and the "B Delay" period in the 
prosecution of the leading to the '623 patent is 12 days, i.e., the 12 day period of "A delay" 
between July 27, 2008 and August 8, 2008 that occurred within the period of the "B Delay" (i.e., 
between May A, 2008 and December 9, 2008), as graphically depicted on the following chart: 
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22. The ; 623 patent is not subject to a disclaimer of term. Thus the period of patent 
term adjustment is not limited under 35 U.S.C. § 154(b)(2)(B). 

23. Accordingly, the correct patent term adjustment under 35 U.S.C. § 154(b)(1) and 
(2) is the sum of the "A Delay 5 ' (541 + 12 = 553) and "B Delay" (219) minus the period of 
overlap, being only the 12 days of is A Delay" that overlaps the 219 days oP'B Delay", resulting 
in 553 + 219 - 12 = 760 days, which is then reduced by the number of day s of applicant delay 
(2 days) for a total patent term adjustment of an additional 758 days. 

24. The Director erred in the determination of patent term adjustment by treating the 
entire period of PTO i4 A Delay", including the 541 days of "A Delay" that occurred before the 
date that was three years after the actual filing date of the £ 93 1 application (May 4, 2008), as the 
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period of overlap, rather ihaajust the 12 days of "A Delay" that occurred after the May 4, 2008 
date and did overlap the "B Delay" as shown on the above chart. Thus, the Director erroneously 
determined that the net patent term adjustment under 35 U.S.C. § 1 54(b)(2)(A) should be only 
the longer of the total "A Delay" (553 days) or the "B Delay" (219 days) minus applicant's delay 
(2 days). The.Director therefore, in effect, erroneously treated the entire "B Delay" of 219 days 
as overlap, rather than just the 12 days of "A Delay" that actually did overlap the "B Delay", and 
arrived at a net patent term adjustment of 553 - 2 = 551 days. 

25. In Wyeth v. Dudas, 580 F. Supp. 2d 1 38 (D.D.C. 2008), this Court explained the 
proper construction of the provisions of 35 U.S.C. § 154(b) for determining patent term 
adjustment. In accordance with Wyeth, the patent term adjustment for the '623 patent is properly 
determined to be 758 days, as set forth above. 

26. The Director's determination that the '623 patent is entitled to only 55 1 days of 
patent term adjustment is arbitrary, capricious, an abuse of discretion, or otherwise not in 
accordance with the law and in excess of statutory jurisdiction, authority, or limitation. 
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PRAYER FOR RELIEF 

Wherefore, Plaintiff demands judgment against Defendant and respectfully requests that 
this Court enter Orders: 

A. Changing the period of patent term adjustment for the ; 623 patent term from 55 1 
days to 758 days and requiring the Director to extend the term of the '623 patent to reflect the 
758 day patent term adjustment. 

B. Granting such other and future relief as the nature of the case may admit or 
require and as may be just and equitable. 



Dated: June 3, 2009 
Of Counsel: 

William Jackson Matney, Jr. (454988) 
Donald J. Bird (135897) 
MORGAN, LEWIS & BOCKIUS LLP 
1111 Pennsylvania Avenue, NW 
Washington, DC 20004 
Telephone: 202.7393000 
Facsimile: 202.739.3001 




\0C Bar No. 494016) 
MORGAN, LEWIS & BOCKIUS LLP 
1111 Pennsylvania Avenue, NW 
Washington, DC 20004 
Telephone: 202.739.3000 
Facsimile: 202.739.3001 

Attorneys for Plaintiff 
AstraZeneca AB 
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ABSTRACT 



The invention concerns quinazoline derivatives of Formula 
(1): (A chemical formula should be inserted here — please see 
paperccpy enclosed herewith) wherein 2 is an O, S ? SO, S0 2 , 
N(R a ) or C(R 2 ) 2 group wherein each R 2 group is hydrogen or 
(1-8C) alfcyl, m is 0, 1 , 2 or 3 T each R l group is selected from 
halogeno, (1-8C) alkyl, (1-6C) alkoxy and any of the other 
meanings defined in the description, n is 0, 1 , 2 or 3, and each 
R 3 group is selected from halogeno, (1-8C) alkyl, (1-6C) 
alkoxy and any of the other meanings denned in the descrip- 
tion, or phannaceirticaliy -acceptable salts thereof, processes 
for their preparation, pharmaceutical compositions contain- 
ing them and their use in the manufacture of a medicament for 
use as an anti-invasive agent in the containment and/or treat- 
ment of solid tumor disease. 
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QU1NAZOHNE DERIVATIVES AS SRC 
TYROSINE KINASE INHIBITORS 

The invention concerns certain novel quinazoiine deriva- 
tives, or phamiaceutically-acceptahle salts thereof, which 
possess anti-tumour activity and are accordingly useful in 
methods of treatment of the human or animal body. The 
invention also concerns processes for the manufacture of said 
quinazoiine derivatives, to pharmaceutical compositions con- 
taining them and to their use in therapeutic methods, for 
example in the manufacture of medicaments for use in the 
prevention or treatmenr of solid tumour disease in a warm- 
blooded animal such as man. 

Many of the current treatment regimes for cell proliferation 
diseases such as psoriasis and cancer utilise compounds 
which inhibit DNA synthesis. Such compounds are toxic to 
cells generally but their toxic effect on rapidly dividing cells 
such as tumour cells can be beneficial . Alternative approaches 
to anti-tumour agents which act by mechanisms other than the 
inhibition of DNA synthesis have the potential to display- 
enhanced selectivity* of action. 

In recent years it has been discovered that a cell may 
become cancerous by virtue of the trans formation of a portion 
of its DNA into an oncogene i.e. a gene which, on activation, 
leads to the formation of malignant tumour cells (Bradshaw, 
Mutagenesis, 1986, 1. 91). Several such oncogenes give rise 
to the production of peptides which are receptors for growth 
factors. Activation of the growth factor receptor complex 
subsequently leads to an increase in cell proliferation. It is 
known, for example, that several oncogenes encode tyrosine 
kinase enzymes and that certain growth factor receptors are 
also tyrosine kinase enzymes (Yarden ct al., Ann. Rev Bio- 
chem., 1988, 57, 443; Larsen et a!.. Ann. Reports in Med. 
Chem. t 1 9S9, Chpt. 13). The first group of tyrosine kinases to 
be identified arose from such viral oncogenes, for example 
pp6() tyrosine kinase (otherwise known as v-Src), and the 
corresoonding tyrosine kinases in normal cells, for example 
pp60 tyrosine kinase (otherwise known as c-Src). 

Receptor tyrosine kinases are important in the transmission 
of biochemical signals which initiate cell replication. They 
are large enzymes which span the cell membrane and possess 
an extracellular binding domain for growth factors such as 
epidermal growth factor (EGF) and an intracellular portion 
which functions as a kinase to phosphorylate tyrosine amino 
acids in proteins and hence to influence cell proliferation. 
Various classes of receptor tyrosine kinases are known 
(WiJks, Advances in Cancer Research. 1993, 60, 43-73) 
based on families of growth factors which bind to different 
receptor tyrosine kinases. The classification includes Class I 



Cancer Biol. 1994, 5, 239-246, Lauffenburger et al. f Cell, 
1996 ; 84, 359-369, Hanks et al., BioEssays, 1996, 19, 137- 
145, Parsons et al., Current Opinion in Cell Biology, 1 997 . 9. 
1 87-192, Brown et al.. Bioch'tmica et Biopkysica Acta, 1 996. 
S 1 287, 1 2 1 - 149 and Schlaepfer et al., Progress in Biophysics 
and Molecular Biology, 1999, 71, 435-478). Various classes 
of non-receptor tyrosine kinases are known including the Src 
family such as the Src, Lyn and Yes tyrosine kinases, the Abl 
family such as Abl and Arg and the jafc family such as Jak 1 
to andTyk2. 

It is known that the Src family of non-receptor tyrosine 
kinases are highly regulated in normal cells and in the absence 
of extracellular stimuli are maintained in an inactive confor- 
mation. However, some Src family members, for example 
!5 c-Src tyrosine kinase, are frequently significantly activated 
(when compared to normal cell levels) in common human 
cancers such as gastmintestinal cancer, for example colon, 
rectal and stomach cancer (Carrwright et al., Proc. Natl. Acad. 
Sci. USA, 1 990, 87, 558-562 and Mao et al.. Oncogene, 1 997, 
20 15, 3083-3090), and breast cancer (Muthuswamv et al.. 
Oncogene, 3995, 1I T 1801-1810). The Src family' of non- 
receptor tyrosine kinases has also been located in other com- 
mon human cancers such as non-small cell lung cancers 
(NSCLCs) including adenocarcinomas and squamous cell 
25 cancer of the lung (Mazurenko et al., European Journal of 
Cancer 1992, 28, 372-7), bladder cancer (Fanning et al., 
Cancer Research, 1992, 52, 1457-62), oesophageal cancer 
(Jankowskietah,G«/, 1992,33, 1033-8), cancer of ihe pros- 
tate, ovarian cancer (Wiener et al.. Clin. Cancer Research, 
30 1999, 5. 2164-70) and pancreatic cancer (Lutz et al., Bio- 
%hem. and Biophys. Res. Comm., 1998, 243, 503-8). As fur- 
ther human tumour tissues are tested for the Src family of 
non-receptor tyrosine kinases it is expected that its wide- 
spread prevalence will be established. 
35 It is further known that the predominant role of c-Src 
non-receptor tyrosine kinase is to regulate the assembly of 
focal adhesion complexes through interaction with a number 
of cytoplasmic proteins including, for example, focal adhe- 
sion kinase and paxillin. In addition c-Src is coupled to sig- 
40 nailing pathways that regulate the actin cytoskeleton which 
facilitates cell motility. l ikewise, important roles are played 
by the c-Src, c-Yes and c-Fyn non-receptor tyrosine kinases in 
integrin mediated signalling and in disrupting cadherin-de- 
pendent cell-cell junctions (Owetis et al.. Molecular Biology 
as of ihe Cell, 2000, 11, 51-64 and Klinghoffer et al., EMBO 
Journal. 1999, IK, 2459-2471 ). Cellular motility is necessar- 
ily required for a localised tumour to progress through the 
stages of dissemination into the blood stream, invasion of 
other tissues and initiation of metastatic tumour growth. For 
receptor tyrosine kinases comprising the EGF family of 50 example, colon tumour progression from localised to dis- 



recepior tyrosine kinases such as the EOF. TGFa, Neu and 
erbB receptors, Class II receptor tyrosine kinases comprising 
the insulin family of receptor tyrosine kinases such as the 
insulin and IGF 1 receptors and insulin-related receptor (IRR) 
and Class III receptor tyrosine kinases comprising the plate- 
let-derived growth factor (PDGF) family of receptor tyrosine 
kinases such as the PDGFo. PDGFf* and colony-stimulating 
factor 1 (CSF1 ) receptors. 

It is also known that certain tyrosine kinases belong to the 
class of non-receptor tyrosine kinases which are located intra - 
cellularly and are involved in the transmission of biochemical 
signals such as those that influence rumour cell motility dis- 
semination and invasiveness and subsequently metastatic 
tumour growth (Ullrich et al., Cell, 1 990, 6 1 , 203-2 1 2, Bolen 
et ai., FASEB J. f 1992, 6, 3403-3409, Brickell et al.. Critical 
fiex-iewy in Oncogenesis, 1992. 3, 401-406. Bohlen el ai.. 
Oncogene, 1993, "s. 2025-2031. Courtneidgc ct aL Semln. 



seminaled, invasive metastatic disease has been correlated 
with c-Src non-receptor tyrosine kinase activity (Brunton et 
al., Oncogene, 1997, 14, 283-293, Fincham et ak. EMBO J, 
1998, 17,81-92 and VerbeeketaLf^. Cell Research. 1999, 
55 248,531-537). 

Accordingly it has been recognised that an inhibitor of 
such non-receptor tyrosine kinases should be of value as a 
selective inhibitor of the motility of tumour cells and as a 
selective inhibitor of the dissemination and invasiveness of 
60 mammalian cancer cells leading to inhibition of metastatic 
tumourgrowth. In particular an inhibitor of such non-receptor 
tyrosine kinases should be of value as an anti-invasive agent 
for use in ihe containment and/or treatment of solid tumour 
disease. 

65 We have now found that surprisingly certain quinazoiine 
derivatives possess potent anti-tumour activity. Without 
wishing to imply that the compounds disclosed in the present 
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invention possess pharmacological activity only by virtue of 
an effect on a single biological process, it is believed that the 
compounds provide an anti-tumour effect by way of inhibi- 
tion of one or more of the non-receptor fyrosine-specific 
protein kinases that are involved in the signal transduction 
steps which lead to the invasiveness and migratory ability of 
metastasizing tumour cells. In particular, it is believed that the 
compounds of the present invention provide an anti-tumour 
effect by way of inhibition of the Src fami]y of non- receptor 
tyrosine kinases, for example by inhibition of one or more of 
c-Src, c- Yes and c-Fyu. 

It is also known that c-Src non-receptor tyrosine kinase 
enzyme is involved in the control of osteoclast -driven bone 
resorption (Soriano et al. s Ce//. 1991, 64, 693-702; Bovce et 
Clin. Invest., 1992,90, 1622-1 627 ;Yoneda etal., ic/w. 
Invest.. 1993, 91, 2791-2795 and Misshach etal.,Z?cw>, 1999. 
24, 437-49). An inhibitor of c-Src non-receptor tyrosine 
kinase is therefore of value in the prevention and treatment of 
bone diseases such as osteoporosis, Paget's disease, meta- 
static disease in bone and tumour-induced hypercalcaemia. 

The compounds of the present invention are also useful in 
inhibiting die uncontrolled cellular proliferation which arises 
from various non-malignant diseases such as inflammatory 
diseases (for example rheumatoid arthritis and Mammal ory 
bowel disease), fibrotic diseases (for example hepatic cirrho- 
sis and lung fibrosis), glomerulonephritis, multiple sclerosis, 
psoriasis, hypersensitivity reactions of the skin, blood vessel 
diseases (for example atherosclerosis and restenosis), allergic 
asthma, insulin-dependent diabetes, diabetic retinopathy and 
diabetic nephropathy. 

Generally the compounds of the present invention possess 
potent inhibitory activity against rhe Src family of non-recep- 
tor tyrosine kinases, for example by inhibition of c-Src and/or 
c-Yes, whilst possessing less potent inhibitory activity against 
other tyrosine kinase enzymes such as the receptor tyrosine 35 
kinases, for example EOF receptor tyrosine kinase and/or 
VEGF receptor tyrosine kinase. 

Furthermore, certain compounds of the present invention 
possess substantially better potency against the Src family of 
non-receptor tyrosine kinases, for example c-Src aud/or 40 
c-Yes, than against VfcGF receptor tyrosine kinase. Such 
compounds possess sulficieni potency against the Src family 
of non-receptor tyrosine kinases, for example c-Src and/or 
c-Yes, that they may be used in an amount sufficient to inhibit , 
for example. c-Src and/or c-Yes whilst demonstrating little 45 
activity against VEGF receptor tyrosine kinase. It is advanta- 
geous to minimise VEGF receptor tyrosine kinase inhibitory 
activity as some compounds having that activity have been 
found to act as potassium channel blockers, for example in a 
human ether-a-go-go-related-gene (hERG>encoded potas- 
sium channel assay. Such activity may give rise to electrocar- 
diogram (ECO) changes in vivo. 

The anti-cancer treatment defined hereinafter may be 
applied as a sole therapy or may involve, in addition to the 
quinazoline derivative of the invention, conventional surgery 
or radiotherapy or chemotherapy. It is well known that nearly 
ail drugs arc metabolised to some degree in the human, gen- 
erally to a less lipid soluble compound which is more easily 
excreted by the kidney. Many of the drug metabolic enzymes 
are found in the endoplasmic reticulum (which form 
microsomes upon homogenisation) of hepatneytes. 'I he liver 
is the major site of drug metabolism because the liver cells 
(hepatocytes) contain particularly high concentrations of 
drug metabolising enzymes. Cytochrome P450 is a family of 



2131 and 3A4. Combination chemotherapy can be problem- 
atic if one or more of the component drugs of the combination 
are metabolised by Cytochtome P450 3A4 (hereinafter CYP 
3A4). Such a component may be a substrate for CYP 3A4 or 
5 it may be an i nducer or an inhib i lor o f that isoenzyme. Such 
effects can affect the pharmacokinetics of the other compo- 
nent of the combination therapy. 

We have established that certain compounds of the present 
invention have the advantageous property of being less liable 
to to metabolism by such P450 isoenzymes, particularly by CYP 
3A4. Accordingly, it is possible to administer such com- 
pounds in combination anti-cancer therapy with greater 
safety. 

We have further established that certain compounds of the 
15 present invention are doubly advantageous in that they pos- 
sess little activity against VEGF receptor tyrosine kinase and 
they show Utile or no tendency to be metabolised by P450 
isoenzymes such as CYP 3A4. 

It is stated in International Patent Application WO 
20 o 1/9434 1 that a range of quinazoline derivatives arc usefijl in 
the treatment of cancer. The compounds are stated to possess 
inhibitory activity against the Src family of non-receptor 
tyrosine kinases. There is the disclosure therein of certain 
5-substituted quinazoline derivatives including certain 5-sub- 
25 stitutcd 4-(2,3-methylcnedioxyanilino)quinazolines. There is 
no disclosure therein of any 4-(2,3-methyJenedioxypyrid-4- 
ainino)quinazoline derivatives. 

It is stated in International Patent Application WO 
02' 16352 that a range of 4-(2,3-methylenedioxyanilino) 
30 quinazoline derivatives are useful in the treatment of cancer. 
The compounds are stated to possess inhibitory activity 
against the Src family of non-receptor tyrosine kinases. There 
is no disclosure therein of any 4-(2,3-methylenedioxypyrid- 
4 -y lami no )qu inazol ine derivat i ves . 
3 5 Accord i ng to one a spect of the invention there is provided 
a quinazoline derivative of the Formula I 
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wherein Z is an O, S, SO, SO,, N(R 2 ) or C(R 2 ), group 
wherein each R 2 group, which may be the same or different, 
is hydrogen or (l-8QaUcyl; 
55 m is 0, 1, 2 or 3; 

each R 1 group, which may be the same or different., is 
selected from halogeno, trifiuoromethyl. cyano : isocyano, 
nitro, hydroxy, mercapto. amino, formvl. carboxy. carbam- 
oyl, (J-SQtfkyl, (2-8C)aIkenyL (2-SQalkynyK (1-6C) 
60 alkoxy, (2-6C)aikeayloxy ? (2-6C>lkynyloxy, (!-GC)alfcy- 
Ilhio, (l-6C)alkylsulphinyl, ( 1 -6C>fkylsuIphonyl, (I-6C) 
alkylamino, di-[(l-6C)aIlcyl]aiiiino : ( 1 -6C)alkoxycarbonyl 
N-( 1 -6C)alkyIcarbamoyl, N.N-di-f(] -6C)aikyl]carbaraoyf 



(2-6C)alkanoyl. (2-6C)alkanoyioxy. (2-6C)alkanovlamino. 
isoenzymes found in hepatic microsomes. Six specific P450 65 N[-(l-6C)alkyl-(2-6C)alkanovlamino. (3-6T)alkenov|amino; 
tsoeiizymesareresponsiblefortheme^htilismofmosiofthe N-(l-6(:)aIkvl-(3-6C)aJkenoyIamin(i. (3-6<:)alkynov|amino, 
commonly used drugs, namely P450 I A2, 2C9, 2CI9. 2D6. N<N6C)aik^]H"3-fiC;)aik>'iK>vlamino. 
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N-( 1 -6C> Iky IsuJpbaraoyl, N s 
N-di-[(t -60)alkyl)sulphamoyl ? (1 -6C)a!kanesuIphony- 
lamino and N-( 1 -6C)alky -6C)al kanesulphony lamino, or 
from a group of the formula: 

Q'-X ! - 

wherein X 1 is a direct bond or is selected from O, S, SO. SO,. 
N(R 4 ), CO. CH(OR 4 ), CON(R 4 ), N(R*)CO,' saNfR 4 }! 
N(R 4 )S0 2s <X;.(R 4 ) 2? SC(R 4 ) 2 and N(R 4 )C(R% wherein R 4 
is hydrogen or (l-SC^lkyl, and Q 1 is aryl, aryl-(l-6C)alkvl 
(3-7C)cycloalkyL (3-7C)cycloalkyKl-6C)aikyl ; (3-7C)cy- 
cloalkeayl (3-7C)cycloalkenyl-<I-6C)alkyJ, heteroaryl, het- 
eroaryl-(I-6c;>lkyI, heterocyclyl or heterocyclvl-0 -6C) 
alkyl, or (R l ) m is (3 -3C)alkylenedioxy, 

and wherein adjacent carbon atoms in any (2-6C)alkylene 
chain within a R 1 substiruent are optionally separated by the 
insertion into the chain of a aroup selected from O. S. SO. 
SO,, N(R 5 ), CO ; CH(OR 5 ), CON(R 5 ), N(R 5 )CO, SQ^R 5 )! 
N(R 5 )SO-, CH=CH and C^C wherein R 5 is hydrogen or 
(1 -SQalkvl or, when the inserted group is N(R 5 ), R 5 mav also 
be(2-6C)alkanoyl ; 

and wherein any CH r ~CH — or HO*C— group within a 
R 1 substiment optionally bears at the terminal CH 2 = or 
IICss position a substiruent selected from halogeno, carboxy, 
carbamoyl, ( \ - 6C)a Ikoxycarbony L 

N-(i-6C)aIkylcarbamoyl 5 N.N-di-((l-6C)aJkyl]carbamoyK 
amino-(l-6C)alkyh (l-6C)alkylamino-(l-6C>lk\'l and di- 
[(l-6C)alkyl)amino-(I-6C)aikyl or from a group of the for- 
mula: 

Q ? -X p ~ 

wherein X 2 is a direct bond or is selected from CO and 
N(R 6 )CQ, wherein R* is hydrogen or (l-SOalkyL, and Q 2 is 
aryl. aryl-(l -6C)alkyl f heteroaryl. heteroar>'l-(l-6C)alkyl, 
heterocyclyl or heterocyclyl -(l-6C)a Iky I, 

and wherein any CH 2 or CH, group within a R 1 substituent 
optionally bears on each said CH 2 or CH 3 group one or more 
halogeno or (1 -SQalkyl substituents or a substituent selected 
from hydroxy, cyano. amino, carboxy, carbamoyl, oxo. 
thioxo, (l-6Qalkoxy, (l-6C)alkylthio, (]-6C)alk\'lsulphinyJ, 
(l-6C)alkylsulphonyl ? (1-6C> Iky lamino, di-f (1 -6C)alkyl] 
amino, (l-6C)aikoxycarbonyL N-(l -6C)aikylcarbamoyl/N, 
N-di-[(I -6Qalkyl]carbamoyl ( (2-6C)alkanoyh (2-6C)al- 
kanoyloxy, (2-6C)alkanovlamino, 
N-(l-6C)alkyl-(2-6C)alkanoylainmo T 
N-( 1 -6Qalky Isulphamoyl, N, 
N-di-(< 1 -6C jalkyl jsulphamoy L ( 1 -6C)alkanesulphony- 
lamino and NHl^C)alk\'K(l-6C)alkanesulphonylamino, or 
from a group of the formula: 

— x 3 -Q J 

wherein X 3 is a direct bond or is selected from O, S. SO, S0 2 . 
N(R 7 ), CO, CH(OR 7 ).. CON(R 7 ), N(R 7 )CO. S0 2 N(R 7 ;k 
N(R 7 )S0 2J C(K\O r C(R 7 ),S and N(R 7 )C(R 7 ) 2 , wherein R 7 55 
is hydrogen or (1 ^Qalky], and Q 5 is aryl, aryl-(l -6C)alkyl, 
(3-7C)cycloalkyK (3-7C)cycloalkyHl-6C)alkyk (3-7C)ey- 
cloalkenyK (3-7C)cycloaikenyl-(l-6C)i)lkyK heteroaryl, het- 
eroaryl^ l-6C)aJky I, heterocvclvl or heterocvclvl-fl -6C) 
alkyl, 

and wherein any aryi ; hetemaryl or heterocyclyl group 
within a R 1 substituent optionally bears 1 , 2 or 3 substituents, 
which may be the same or different, selected from halogeno, 
trifluoromethyl, cyano, nitro. hydroxy, amino, carboxy, car- 
bamoyl. (l-8Qalkyl. (2-8C)aikenyl, (2-8C)alkynyl. (1-6C) 
alkoxy, (2-6C)alkenyloxy, (2-6C)ulkynyloxy, (l-6Qalky- 
iihio, (l-6C)a!kyIsulpbinyi, (I-6C)aiicylsuJphonyI. (i-6C) 



aflcylnmino, di-[(I -6C)alkylJamino. ( 1 -6C)aikoxycarbonvl, 
N-(l-6C)alkylcarbamoyk N 5 N-di-t(}-6C)alkyl]carbamoyi, 
(2-6C)alkanoyl , (2-6C)alkanoyloxy, (2-6C)ai"kanoy lamino, 
N-( 1 -6C)alkyi-(2-6C)alkanoylamino, 
5 N-(I-6C)alkylsuiphamoyl, 

N-di-f(l -6C)alkyl)sulphamoyl 5 (1 -6C)alkanesulphony- 
lamino, N-( 1 -6C)alkyi-(l -6C)a!kanesul phony lamino and 
(1 -3C)alkyIencdioxy, or from a group of the formula: 

10 

wherein X 4 is a direct bond or is selected from O and NCR 9 ), 
wherein R* is hydrogen or (l-8C)alkvl, and R 8 is halogeno- 
(1 -6C)alkyI, hydroxy-(l -6Qalkyl, * (1 -6Qalkoxy-(l -6C) 
alkyl. cyano-(l-6C)aJky!. amino-(l-6C)alkyl, (l-6C)alkv- 
L lainino-(l-6C)alkyl di-|(l-C)C}alky]]amino-(l-6C)alkyl., 
(2-6C)alkanoyIamino-(l-6(;)aIkyI or (l-6C)aIkoxycarhony- 
lamino-(l-6C)alkyl, or from a group of the formula: 

20 

wherein X 5 is a direct bond or is selected from 0 : N(R'°) and 
CO, wherein R ie is hydrogen or (1-SCjalkyI. and Q 4 is aryl. 
aryHl-6C)alkyl, heteroaryl, hcteroaryKi -6C)alkyi. hetero- 
cyclyl or heierocyclyl-(! -6C)alk>'l which optionally bears 1 
25 or 2 substituents, which may be the same or different, selected 
from halogeno, (l-8C)alkyL (2-8C>lkenyl, (2-8C)alkynyl 
and (l-6C)aikoxy, 

and wherein any heterocyclyl group within a R' substituent 
optionally bears 1 or 2 oxo or ihioxo substituents; 
.10 n isO, 1,2 or 3; and 

each R* -group, which may be the same or different, is 
selected from halogeno, trifluoromethyl. cyano, nitro, 
hydroxy, amino, carboxy, carbamoyl, Q -SQalkyl, (2-8Cjalk- 
enyl,(2-8C)alkynyl, (1 -6C)alkox>C(2-6C)alkenyIoxy, (2-6C) 
35 alkynyloxy, (l-6C>lkylthio ; (l-6C)alkylsulphinyL (1-6C) 
alkylsulphonyl, (l-6C)a Iky lamino, di-[(l-6C)alk>1}amino, 
(l-6C)alkoxycarbonyl, N-(l-6C)alkylcarl>amoyl, N. 
N-di-[(l-6C)alk7i]carbajnoyl, (2-6C)alkanoy|, (2-6C)al- 
kanoyloxy, (2-6C)alkanoylamino. . 

N-(l-6C)a%l-(2-6C)alkanoylamino, (3-6C>lkenoylamino, 
N-(l -6C)aIkyl-(3-6C)alkenovlamino. (3 -6C>ilkynov lamino, 
NKl-6C>lkyK3-GC)alk>noylainino, 
N-(l-6C)alkylsulpiiamoy| : 

N-di-f( 1 -6Cjalkyl|suiphamoyI, (I -6C}alkanesulphony^ 
lamino and N-(l-6C)alkyKl-6C)alkanesulphonyIamino, or 
from a gmup of the formula: 

wherein X 6 is a direct bond or is^selected from O and N(R l 2 ), 
wherein R' 2 is hyda^gen or(l -SQalkyi, and R 1 1 is halogeno- 
(1 -6C)aik>k hydroxy-( 1 -6C)alk>l f (1 -6C)alkoxy-(l -6C) 
alkyl, cyano-(l-6C)alkyK omino-(i-6C)alkyl, (l-6C)alk>-- 
larrmio-n SQalkyl or di-[(l-6C)alkyl]amino-(K6C)alk7L 
or from a group of the formula: 

— X"«Q S 



wherein X 7 is a direct bond or is selected from O. S. SO. SO,. 
N(R 15 }. CO, CM(OR !3 ). CONfR 1 -). N(R L *)CO."s6,NfR i3 )! 
60 N(R IJ )SO ? , C(R l %O f C(R n ) 2 S and N(R :3 )C(R ,3 ) 2 , 
wherein R 13 is hydrogen or ( I -8C)alkyI, and Q 5 is aryl aryf- 
(l-6C)a}kyl, heteroaryl, hetcroaryK l-6C)alkyl. heterocyclyl 
or heterocyclyl- 1 -6C)alky 1 which optionally bears \ or 2 sub- 
stituents. which may be the same or different, selected from 
65 halogeno, (l-8C)afkyl, (2-8C)aJkenyl ; (2-8C)a!kynyl and 
0-6<*}a]koxy, and any heterocyclyl group within Q 5 option- 
ally bears i or 2 oxo or ihioxo substiruenrs; 
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or a pbarntaceutically-acceptabJe salt thereof. N^li-I{l-6C)aIkyl]siilphamoyJ t (l-6C)alkanesuiphony. 

According to a further aspect of the invention there is lamino and N-(i-6C)aikyI-(l-6C)aikancsulphom-lamino. or 
provided a quinazoline derivative of the Formula I as defined bom a group of the formula : 



hereinbefore 



wherein Z is O, S. SO, SO., CH 2 or NH; 

misO. i,2orV wherein X 3 is a direct bond oris selected from O, S. SO. SO,. 

each R l group/which may be the same or different, is ^^ r J^^^2^^ S0 ^ N(R > 

selected from halogeno. trifluoromethvl. cvano, isocyano )S0 3 .C(R ) a O,C(R ) 3 S and N.R 7 )C(7) 2 , wherein R 7 is 

nitm s hydroxy, mercapto. amino, lbrmk carboxv. carbarn- 10 h >'<™J> en or (^^M, and Q 3 ss aryl aryI-(l-6C)alkyl, 

oyl, (!-6C>Ikvi. (2-8C;alkenvl. (2-8C)alkvnvi, (1-6C) P'^ycloalkyl, (3-7C)cycloalkyKl^>C)aIkyl, (3-7C)cy. 

alkoxy. (2-6C>lkenyloxy, (2-6C)a]kvnvloxv,* (t-6Qalky- cloalkenyl, (3-7C)cycloalkenyl-(l-6C)alkyK heteroaryl, het- 

Uhio. (l-6C)aikylsulphinyl, (l-6C)alkylsulphonyi, (1-6C) eroaryl-(l-6C)alkyl, heterocyclyl or heterocycIyK I -6C) 

alkylamino, di-[(l-6C)alkyl]amino ? (1^6C)alkoxycarbonyL aLk >' lj 

^-(i-6C)alkylcarbamoyl, N ; N-di-[(3-60alkyl]carbamoyl s 15 and wherein any aryj, heteroaryl or heterocyclyl group 

(2-6C)alkanoyI, (2-6C>lkanoylGxy, (2-6Qalkanoylamino ? within a substituent on R 1 optionally bears 1. 2 or 3 substitu. 

]±-(l -6C)alky K2-6C>lkanoylamino r (3 -6C)alkenoy lamino, ents, which may be the same or different, selected from halo- 

N-(^6r)alk7^(3-6C)alkenoylarnino ^ (3^C)alkynoylamino, geno, irifluorometjiyl, cyano. nilro. hydroxy amino carboxy 

M-(l-6C)alk>'l-(3-6C)alkynoylamino > carbamoyl, (l-6C)alkvl. ^SQalkenyl'. (2-8C)alkvnvk 

M^^ l ff^ ylf & 20 (l-6C)alkoxy, (2-GC}aIkenyloxy, (2-6C)aikvnvioxy. (f-6C) 

N-dH(l-6C)alky1jsulphamoyl, (I -6C)alkanesul phony- alkyllhio, (l-6Qalkylsulphinyl. (1 -6C)alk'!sulphonvl 

lammo and N-(l -6C)alkyl-(l -6C)alkanesulphonylamino, or (l-6C)alkv!amino. di-f (1 -6C>lkvjjamino, (1 -6C)aikoxycar- 

irom a group of the fonnula: bonyl, N-( 1 ^Qalkylcarbamoyf . N. 

qMc 1 - , 5 N-<Ii-[(l-6C)alkyllcarbamoyl, (2-6C)alkanoyI, (2-<SC)al- 

* kanoyloxy, <2-6C)alkanoy lamino, 

wherein X 1 is a direct bond or is selected from O S SO SO. 1 "^a^KS-fiQalkanoyUiniino, 

N(R 4 ). CO, CH(OR*), CON(R 4 ). N(R 4 )CO, SO~N(R< N-(l-6C)alkylsulphamoyh N, 

N(R 4 )SO, r OC(R 4 ) 2? SO(R 4 ) 2 ;md WR 4 )C(R% vvheWn R* N-di.[(l^C)aIkyljsulphamoyL (l-6C)alkanesuJphony- 

is hydrogen or (l-6C)aJkyl, and Q l is nrrt. a™i-(I-6Qalkvl, 20 lamino = N-(^^)alM-U-6C)aIkanesulphonylamino and 

(3-7C)cycloaikyi : (3-?QcycloaikyKl -6C)alkyl. (3-7C)c*y- " ^ - 3C )afcylenedioxy, or from a group of the formula: 

cloalkenyl (3-7C;icycloalkenylHl-6C)alk>'l, heteroaryl, het- --x*~-r* 
eroaryl-(l-6C)aIkyl 7 heterocyclyl or heterocyclyl-(l -6C) 

nlkyl. or (R'L is (I -3C)alk>1«iedioxy ; wherein X 4 is a direct bond or is selected from O and N(R 9 ). 

and wherein adjacent carbon atoms in any (2-6C)alkyiene 35 wherein R 9 is hydrogen or (1 -6C)alkyl, and R* is halogeno- 

chain within a II 1 substituent are optionally separated by the (1-GQalkyI, hydroxy-(l -6C)alkyL " (1 -6C)alkoxy-(l -6C) 

insertion into the chain of a group selected from O. S. SO, alkyL cyano-(l-6C)alkyl, aminoH>6C)alkyl, (l-6C)alky- 

SO a? N(R fi ), CO. CH(OR 5 X CON(R 5 ) 5 N(R 5 )CO, SO,N(R 5 ), iamino-( 1 -6C)a]kyl 3 di-[( 1 -6C)alkyl]amino-n -6C)alkvl, 

N(R 3 )S0 21 CH— CH and OsC wherein R 5 is hydrogen or (2-6C)alkiinoylamino-(l-6C)alkyl or (l-6C)alki>xycarbony- 

(l-6C)alk>'J or, when the inserted group is N(R 5 ). R 5 mavalso 40 lamino-0 -6C)alkvl, or from a groupof the formula: 

be (2-6C)alkanoyl, s 

and wherein any CH~~CH~ or HOC- group within a 

R' substituent optionally bears at the terminal CH^ or wherein X 5 is a direct bond or is selected from O. N(R 10 } and 

HC^ position a substituent selected from halogeno, carboxy, CO, wherein R :t > is hydrogen or (l-6Qalkyl. and Q 4 is aryl 

\SWl.rK a ^i vt vt j- l / 1 1 j^ ) ^ y ^ ny !' «yKl-6C>Ikyl f heteroaryl, heteroaryl-(l-6C) a lkyi, hetero- 

™ ^ n >^ ^ C,yl ° r heterocycly|.(l -6(;;«lkyl which optionuliv be,,rs 1 

fnfir^S or2substiments ; wmchmaybethesan 1 eordifferont:sei^ 

Kl-6C)^lkyli d mmo-(l-6C)alk7J or from a group 0 f the for- from haloteno. (3 -6C)alkvl. (2-8C)aIkenvl (2-8Cblk%nvl 

nluJa: and(l-6C)alkoxy, " 

Q 7 - X 2 — and wherein any heteroeyc ly 1 group withi n a su bstituent on 

R 1 optionally bears I or 2 oxo or thioxo substiruents; 

wherein X 2 is a direct bond or is selected from CO and n is 0. t 2 or 3- and 

N(R)CO wherein R 6 is hydrogen or (l-6C)alkyK andQ 2 is each R 3 group, which may be the same or different is 

3A'l, aryl-{l-6C)alkv'i. heteroarvL heteroarvl-(l-6C)alkyl „ C M^t ^ rJ\„ V, i rt /•«. w ujihvb^ is. 

hetenKveivIorhete^elvl-f^rtCudkvl ' I T ^ halo Seno, tnmioromethyl, c>'ano, nitro ; 

a^«> or ae.Ln,c>ci> ( . m. mik> I, hydroxy, ammo. carboxv. carbamovj, ( ] -6Qalkvl. (2-8C)aIk- 

and whercm any CH- or CH, group within a R l substimcnt enyl, (2-80aIk>-nvL (1 .6C)alkoxv. (2-6C)alkcnyioxv (2-6C) 

optionally bears on each said CH 2 or CH 3 group one or more alk\'nyiox\-, (l-SOalkvithio. (l-6C)alk>1sulprnn>'r '(l-6C) 

nalogenoor(l^C)alkylsubstituentsora substituent selected alkylsulphonyl, (l-6C)aikvlamino. di-[(1.6C)aa-vi}amino 

from hydroxy, cyano, ammo, carboxy, carbamoyl, oxo, to (J-6C)aJkoxvcarbonvl. N-H -6C)alkvIcarbamovl N 

ihioxo.(I-6(,)alkoxy ! (l-6C^lk7hhH^(I-6C^lkylsulphinyl, N-di-[(l-6C)aIkylJcarhamoyl/ (2-6C)alkanovl p-6C)aT' 

(I-6C:)alkylsulphonyl. (l-6C)aik>'iamino, dK(l-6C)alk>'l] kanovloxv. ' (2-6C^aSkanoviamino 

amino, (l-6C>lkoxycarbonyl I N-{ 1 -6C)aikyicarbamoyK N ; N-(l-6C;alk^l-(2-6C5alkanovlamino. (3-6C)alkenoylamino' 

N-di-ftJ^Qalkyl]carbamoyl, (2-6C)alkanoyL (2-6C)al- N-{l-(iC)alkv-i-(3-6C;)alkenovlamino. (3-6C)iilkvnovlamino 

k«wyloxy, (2-6C)alkanoy!amino, 65 N-(l-6C)auVl'l-(3-6C!alk\novianmK). 

N-(I -6C>Ikyl-(2-6C)alkanoy!amiR0 1 N-{1 -6C)alkv|>;ulphamovl, ' N 

N-(l ^C^tkTlsulphamoyi. £ ^ d ;. [( , -6CXiik>'lj S ulphamoyl. ( 1 -6C)aikr.nesulphonv- 
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lamino and N-(l-6C)alkyl-(i-6C)alkauesulphonyJamino t or istry well known in ihe art, for example bv synthesis from 

imm a group ol ihe formula: optically active starting materials or by resolution of a race- 

„_X*— R" IInC ^ orm - Similarly, the above-mentioned activity may be 

, . vd . a . evaluated using the standard laboratory techniques referred to 
wherein X is a direct bond or is selected from O and 5 hereinafter. 

N(R 13 ), wherein R 12 is hydrogen or (I-6C)alkyi 9 and R u Suitable values for the generic radicals referred to above 

is haJogeno-O-SQalkyl, hydroxy-(l-6C)aIkyl, (1-6C) include those set out below. 

alkoxy-(l-GC)aikyi, cyano-l-GC)alkyl amino-(!-6C) A suitable value for anv one of the *Q" groups (O 1 toQ 5> > 

alkyl, (l-6C)alkylamino-(l-6C)alkyl or di-[(l-6C) when u is aryl or for the aryl group within a *Q* group is, for 

• alkv'l]animo-(l-6C}alkyl 5 or from a group of the J0 example, phenyl or naphthyl, preferably phenyl . 

formula: A suitable value for any one of the Q' groups (Q 1 or Q 3 ) 

-X'-Q* w hen U is (3-7C)cycIoalkyl or for the (3-7C)cycloalkyl group 

within a 'Q* group is, for example, cyclopropyl, cyclobutyl, 
wherein X ' is a direct bond or is selected from O, S. SO, S0 2f cyclopenty I, cyclohexyK cyclohepiyl or bicvclc>[2.2. 1 jheptyl 
N(R 13 ), CO, CH(OR :3 ). CONfR"). N(R ,3 )CO. S0 2 N(R 53 )! 15 and a suitable value for any one of ihe 4 Q' groups (Q* or Q 3 ) 
N(R K, )SO ? , C(R 13 )A C(R l3 ) a S and N(R l3 )C(R 13 K. when it is (3-7C)cycloalkenyl or forihe (3-7C)cycloalkenyl 
wherein R 13 is hydrogen or (l-6C)alkyk and Q 5 is aryi, aryl- & rou P within » *Q* group is. for example, cyclobutenykcyclo- 
(l-6C)aikyl, heteroaryi, heteroaryi -(l-6C)alky I, heterocyclyi pentenyl, cyclohexenyl or cyeloheptenyl. 
or heterocyclyl-(I-6C)alkyl which optionally bears 1 0/2 A suitable value for any one of the l Q' groups (Q 1 to Q 5 ) 
substitucnts, which may be the same or different, selected 20 wnen li IS heieroaryl or for the heteroaryi group within a *Q' 
from halogeno, (1 -6C)alkyl, (2-$C)alkenyl, (2-8C)alkynyl B^P is > for example, an aromatic 5- or 6-membered mono- 
and (l-6C)alkoxy, and any heterocyclyi group w ithin Q 5 cyclic ring or a 9- or 10-membered bicyclic ring with up to 
optionally bears 1 or 2 oxo or thioxo substituents: ^ ve heteroatoms selected from oxygen, nitrogen and 
. . lt , , sulphur, for example fury I. pyrrol vh thienyl. oxazolvl. isox- 
or a pharmaceutKally^acceptable salt thereof. 25 azolyl, imidazolyl pvrazolyk'ihiazolvl. isoihiazolyl. oxadia- 
In this specification the generic term "alkyl" includes both zolyl. thiadiazolvl. triazolyk tetrazolvl. pvridyl, pvridazinyl 
straight-cham and branched -chain alkyl groups such as pro- pyrimidinvl, pvrazinvh l,3.S-tria»nvl. ' benzofuranyl 
pyl isopropy! and ten-butyl, and also (3-7C)cycloalkyl indolyl. bcnzothienvl, bcnzoxazolvl. bcnzimida/olv] ben- 
groups such as cyclopropyl.. cyclobutyl, cyclopentyl, cyclo- zothiazolyl, indazolvl. benzofurazanvl, quinolvl, isoquinolvl. 
hexyl and cyclohepiyl, ami also (3-7C)cycloalkyl-{l-2C) 30 quinazolinvl. quinoxalinvh cinnolinvl or naphthyridinvl ' 
alkyl groups such as cyclopropylmethyl, 2-cyclopropyIethyl : A suitable value for anv one of the 'Q' groups (Q } to Q 5 ) 
cyclobutylmethyl, 2-cyclobutylethyl cyclopentylmethyk w hen it is heteroevcly 1 or for the heierocvcl vl aroup within a 
2-c>clopenrviethyl, cyclohexylmethyl and 2-cycIohexyl- l Q* group is, for example, a non-aromauc samrated or par- 
ethyl. However references to individual alkyl groups such as tially saturated 3 to 10 membered monocyclic or bievclic ring 
"propyl" are specific for the straight-chain version only, ref- 35 with up to five heteroatoms selected from oxvtzen,' nitrogen 
erences to individual branched-chain alkyl groups such as and sulphur, for example oxinmvl. oxeunvl, terrdhydrofuVa- 
"isopropyP are specihe for the branched-chain version only ny i s retrahvdropyranyl, oxcpanvl, tetrahvoYothicnvl, 1 1 -di- 
aod references to individual cycloaikyl groups such as oxotetrahydrothienvl, tetrdhvdrotluopvranyl. l.l'-dioxotet- 
"cyclopentyl" are specific lor thai 5-membered ring only. An rahydrotliiopvrdnvl, azetidinvl. pyrrolinvj, pvrrolidinyl 
analogous convention applies to other generic terms, for 40 morpholinvh tetrahydro-M-thiazinvl. 1.1 "dioxotetrahvdro- 
example (1 -6C)alkoxy includes (3-6C)cycloalkyloxy groups J ,4-chiazmyl, piperidinyl, homopiperidinvl. piperaiinyl, 
and (3-5C)cycloalkyKl-2C)alkoxy groups, for example homopiperazinvl. dihvdropvridinvl. tetrahvdropyridtnvl 
methoxy ethoxy, propoxy, isopropoxy, cyclopropyloxy, dmydropyrimidinyl or tetmhydropvTunidinvl, preferably tet- 
eyelobulyloxy. cyelopentyloxy, eyclohexyloxy, cyclopropyl- nmydroturanyl, telmhydropvranvl, pvrrolidinyl, morpholi- 
methoxy, 2-cyclopropylethoxy, cyclobutyl methoxy, 2-cy- 45 nyl, l.l-dioxotetmhvdro-4H-1.4-thiazinyl, piperidinyl or 
clobutylethoxy and cyclopentylmelhoxy; (l-6Cfclky lamino piperazinyl.A suitable value for such a group which bears 1 or 
includes f>6C}cycloalkylamino groups and (3-5C)cy- 2 oxo or thioxo substituents is. for example, 2-oxopyrrolidi- 
cloalkyl-(l-2C)aIkylammo groups, for example methy- ny |, 2-thioxopyrroHdinyk 2-oxoimidazolidinvI, 2-thioxoimi- 
lamino, ethylamino, propylammo, cyclopropylamino, dazoiidinyl, 2-oxopiperidinvl. 2.5^ioxopvrrolidinyl 2 5-di- 
cyclobutylamino, cyclohexy lamino, cyclopropylmelhy- 50 oxoimidazolidinyl or 2,6-dioxopiperidinvk 
lanuno, 2-cyclopropylethylamino, cyclobutylmethy lamino. A suitable value for a 4 Q' group when it is heieroaryl-(l- 
2-cyclobutylethylamino and cyclo pentylmethy lamino; and 6C)alkyi is, for example, heteroarvlm ethyl. 2-hcteroiirv lethvl 
di-[(1.6C}alkyl]amino includes di-[(3-6C:)cycloalkyljamino aft d 3-heteroarvlpropvl. Ilie invention comprises 'corre- 
groups and di-f(3-5C)cycloalkyl-(l-2C)alkyl]amino groups, spending suitable values for 'Q' groups when, for example 
for example dimethylammo, diethylamino, dipropy lamino, 55 rather than a hereroarvI-(l-6C)aJkyl group, an arvl-(l-6C) 
M-c>clo P ropyl-N-methyIamino ; N-eyclobutyl- u]ky]i (3-7C)cycloalk>i(l-6c:)alkyI, (3-70cvcloalkenvl-f ^ 
^i-methylammo r N-cyclohexyl-N-ethylaminc, 6C)aikvl or heteroc\^clvr-(l -6C)alkvl group is present ' 
^-cyclopropylraethyl-N-methylamino, \ x is l0 ^ undersiood that there is a hvdroaen atom at the 
^-l2^clopropylethyl>N-methylanuno and 2-position on the quinazoline ring in structural Formula I 
N-^cloperitylmethyl-N-methylamino. w Thereby the R J substituents may onlv be located at the 5-. 6-. 

It is to bo undersiomi that, insolar as certain of the com- 7- or 8-posilions on (he quinazoline ring i.e. lhai ihe 2-posi- 

pounds of Formula 1 defined above may exist in optically tion remains unsubstituted. It is further to be understood that 

active or racemic forms by virtue of one or more asymmetric the R 3 group that may be present on the 2.3-methvlenedioxy- 

carbon atoms, the invention includes in its definition any such pvridyl group within strucniral Formula i mav be located on 

optically active or racemic form which possesses the above- 65 either the 5- or 6-membered ring portions thereof i.e. an R y 

meniinned activ ily. Ilie synthesis »I* optically active forms group may be legated on ihe pvridyl ring or on the methylene 

may be. carried out by standard techniques of organic chem- group within the 2,3 -methy lencdioxy pvridyl group.' For 
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example, the R J group may be a methyl group that is located 
on the methylene group portion of the 23 -methyl enedi ox y- 
pyridyl group ix\ the 2- and 3-positions on the pyridyl group 
bear anethylidenedioxy group. Preferably, any R 3 group that 
is present on the 2,3-memylenedioxypyridyl group within 
structural Formula 1 is located on the pyridyl ring thereof. It is 
further to be understood that, when multiple R 3 groups are 
present, the R 3 groups may be the same or different. 

Suitable values for any of the W groups (R l to R !5 ) or for 
various groups within an R i or R 3 substkuent include: — 
fur halogeno fiuoro, chloro. brc>mo and iodo; 
for (l-8C)alkyJ: methyl, ethyl, propyl, isopropyl, lert-butyl, 

cyclobutyl, cyclopentyl and 2-cyclopropylethyl; 
for (l-6C)alkyl: methyl, ethyl, propyl, isopropyl and ten- 
butyl; 

for (2-8C)aikenyl: vinyl, isopropenyl, ally I and but-2-enyi; 
for (2-SC)alkynyi: ethynyl, 2-propynyI and but-2-ynyl; 
for (l-6C)alkoxy: methoxy, ethoxy, propoxy, isopropoxy and 
butoxy; 

for (2-6C)alkenyk>xy: vinyloxy and allyloxy; 
for (2-6C)alkynyloxy: ethynyloxy and 2-propynyloxy; 
lbr(l-6C)aikylthio: methyithio, ethylihio and propyl thio; 
for (l-6C)alkylsu3phinyl: mewylsulphinyl and ethylsulphi- 
nyl; 

for (l-6C)a Iky 1 sulphonyl: methyisulphonvl and ethvlsulpho- 
nyl; 

for (l-6C)alkylamino: methy lamino. ethylamino. propy- 

lamino, isopropylamino and butylaniino; 
for di-{(l -6C)atkyl)amino: dimeihylamino, diethylamino, 

N-cihyl-N-methy lamino and di isopropylamino; 
for (l-6C)alkoxycarbonyl; methoxycarbonyl; ethoxycarbo- 

nyl, propoxycarbonyl and tert-buloxycarbonyl; 
for N-(l-6C)alkylcarbamoyl: N-methylcarbamoyl, 

N-ethyJcarbamoyl and N-propylcarbamoyl; 
for N : N-di-|(]-6C)alkyl]carbamoyl: N, 

N-dimethylcarbamoyl, N-ethyl-N-methylcarbamoyl and 

N_,N-diethylcarhamoyl: 
for (2-6C)a!knnoyl: acetyl, propionyl and isobuiyryl; 
for (2-6C)alkanoyioxy: acetoxy and propionyloxy; 
for (2-6C)alkanoylajnino: acetanrido and propionamido; 
for N~(l -6C)alkyl-(2-6C:)alkanoylamino: 

N-methylacetarnido and N-methylpropionamido; 
for N-{l-6C)alkylsulphamoyl: N-methylsulphamoyl and 

N-ethylsulphamoyl; 
for N,N-di.((l-6C)alkyl]sulphamoyl: N, 

N-dimeihylsulphamoyl; 
for (l-6C)a!kanesulphonviamino: methanesulphonylamino 

and ethanesulphonylamino; 
for N-(l -6C)alkyl-(l -6C)alkanesulphony lamino; 

N-methylmethanesnJphony lamino a nd 

N-methy I et ha nes ulphony lam i no : 
for (3-6CKilkenoylamino: acrylamido, methacrylamido and 

crotonamido; 

for N -( 1 -6C)alky!-(3-6C)alkenoy lamino: 

N-methy lacrylarai do and N-methy Icrotonamido: 

for (3-6C}aikynoy)amino: propiolaniido: 

for N-< 1 -6C)alkvl-(3-6C)alkynoylamino: 

N-methylpropiolamido; 

for amino-(I-6C)alkyl: aminoinethyl, 2-aminoeihyl, 3 -ami- 
no ethyl and 3-aminopropyl; 

for ( 1 -6C>lkylamino-( I -6C)alkyl: melhyiaminomeihyl, 
ethylaminomethyl. 1 -methyl am in oethyl, 2-methylamino- 
ethyl, 2-ethylaminoethyl and 3-methylaminopropyl; 

for di-[(l -6C)aikyi]amino-( 1 -6C)alkyl: dimethylaminom- 
ethyl, dielhylaminomethyl. i -dinieihylaminoeihyl, 2-dirn- 
eihylaminoethyl and 3-dimethylaminopropyl; 
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for halogeno-(l-6C)alkyl: cliloromethyL 2-fluoroethyl, 

2- chloroethyL 1-chloroeihyf 2 3 2-dinuon:>ethyl. 2.2,2-irif- 
luoroethyl, 3-ftuoropropyi, 3-chJoropropyf 3,3-dittuoro- 
propyl and 3.33-tritluoropropyl; 

for hydroxy^ l-6C)alkyl: hydroxy methyl, 2-hydroxyethyl, 

1 -hydroxyethyl and 3 -hydrcjxy propyl; 
for (l-6C)alkoxy-(l-6C:)aIkyl: met hoxy methyl, ethoxym- 
ethyl 1 -mcthoxy ethyl, 2-methoxyethyl, 2-ethoxyethyl and 

3- metnoxypropyl; 
forcyano-(l-6C)alkyl: cyanomethyl, 2-cyanoethyh 1-cyano- 

etiryl and 3-cyanopropyJ; 
for (2-6C)aIkanoylammo-(l-<iC)alkyl: aceiamidninethyl. 

propionamidomethyl and 2-acetamidoethyl; and 
for (1 -6C)alkoxycarbonylamino-( l-C)C)aIkyl: methoxycar- 
15 bonylaminomethyl. ethoxycarbonylaminomethyK tert-bu- 
toxycaxbonyiaminomethyl and 2 -methoxycarbony lamino - 
ethyl. 

A suitable value for( R 1 )^ when it is a (1 -3C)alkylenedioxy 
group or for a (l-3C)alkylenedioxy group within a R l sub- 
20 stituent is, for example, methylenedioxy, ethylidenedioxy, 
isopropylidcnedioxy or ethyienedioxy and the oxygen atoms 
thereof occupy adjacent ring positions. 

When, as defined hereinbefore, an R 1 group forms a group 
of the formula Q^-X 1 — and, for example, X 1 is a OC(R*) 2 
25 linking group, it is the carbon atom, not the oxygen atom, of 
the OC(R*) 2 linking group which is attached to the quiuazo- 
line ring and the oxygen atom is attached to the Q 1 group. 
Similarly, when, for example a CH 3 group within a R i sub- 
stituent bears a group of the formula — X 3 -Q 3 and, for 
30 example, X 3 is a C(R 7 ) 2 0 linking group, it is the carbon a tom, 
not the oxygen atom, of the C(R 7 ) 2 G linking group which is 
attached to the CH 3 group and the oxygen atom is linked to the 
Q 3 group. A similar convention applies to the attachment of 
the groups of the formulae Q 2 -X 2 — and — X'-Q 5 . 
35 As defined hereinbefore, adjacent carbon atoms in anv 
(2-6C)alkylene chain within a R 1 substituem may be option- 
ally separated by the insertion into the chain of a group such 
as O, CON(R 5 ) or O-C. For example, insertion of a G*=C 
group into the ethylene chain within a 2-morpholincethoxy 
AO group gives rise to a 4-morpholinobut-2-ynyloxy group and, 
for example, insertion of a CONH group info the ethylene 
chain within a 3-methoxypropoxy group gives rise to, for 
example, a 2-(2-methoxyacetamido)ethoxy group. 

When, as defined hereinbefore, any CH 2 — CH— or 
45 HCX: — group within a R l subsiituent optionally bears at 
the terminal CH,™ or HOe position a subsiituent such as a 
group of the formula Q 2 -X 2 — wherein X 2 is, for example, 
N.HCO and Q 2 is a heterocyclyi-(l-6C)alkyl group, suitable 
R' subslituems so formed include, for example, 
50 N-[heterocyclyl-(I-6C)alk> l]carbamoylvij]yl groups such as 
N-(2-pyrmlidin- 1 -ylethyl Carbamoyl vinyl or 
N-[heterocyclyI-(3-6C)alk>'l]carbatnoylethynyl groups such 
as N-(2 -pyrrol idin-J -ylefhy])carbamoylethynyh 

WHben, as defined hereinbefore, any CH 2 or CH, group 
55 within a K 1 subsiituent, optionally bears on each said CH 2 or 
CH 3 group one or more halogeno or (1 -6C)alkyl substiiuents, 
there are suitably 1 or 2 halogeno or ( 1 -6C)aikyI substiments 
present on each said CH 2 group and there are suitably 1 . 2 or 
3 such subslituents present on each said CH 3 group. 
60 When, as dellned hereinbefore, any CH 2 or CH 3 group 
within a R l subsiituent optionally hears on each said CH t or 
CH t group a subsiituent as defined herein before, suitable R 2 
subslituents so formed include, for example, hydrcxy-subsii- 
tuted heteroc\'cr>'l-(l-6C)alkoxy groups such as 2-hydroxy- 
65 3-piperidinopropoxy and 2-hydroxy-3-morpholinopropoxy, 
hydroxy- substituted amino-(2-6C)alkoxy groups such as 
3-amino-2hydroxypropoxy, hydfuxy-substiratcd (I-6C) 
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alkylamino-(2-6C)alkoxy groups such as 2-hydroxy-3-me- (c) Z is NH; 

mylaminopropoxy, hydroxy-substiluled di-|n-6C)aIkvI) ... . . . 

amino^2-6C)aikoxy groups such as 3<limethv!amino-2- (d) m ,s 1 or 2 ' 311(3 cach R * which ^ be the or 

hydroxypropoxv. hydroxy-substituled heterocvclvKl-6C) dlflerent > « selected from halogeno, Iriftuororaetbyl, 

aUcvlamino groups such as 2-hydroxv-3- < Mnwy, carbamoyl. (l-6C)a.kyl, (2-SQalkejryl, 

piperidiuopropylamino and 2-hydraxy-3- (^C)alkynyl, (l-6C)alkoxy ; (2-6C)alkenyloxy, (2-6Qalky- 

morpholinopropylamino, hydroxy-subsmuied amino-<2-6C) n y ,ox >^ (l-6QaJkylamino, di-[(l-6C)alkyi]amino, 

alkylamino groups suchas3-ajnirio-2--hvclroxypropvlaffiiiio. N-( I ^C)alkvlcarbamoyh N ; N-di.[(J.6C)alkyl}carbariioyl ? 

hydroxy-substiiuted (1 -6C)alkylamino-(2-6Cklkv'Iamino (2-6C)alkanoylammo. N-( 1 -6CX*ikyl-(2-fC)alkanoylamino, 

groups such as 2-hvd^x-v'-3-methviamiucpropv]amino io (^^^vla™™* N-(t-6C)a!kyl-(3-6C)aIkenoylaroino s 

hydroxy-substituted di-((l-6C)alk7i]amir i o-(2-6C)alky- ^fF^T^T^ » . a ° d 

lainino gamps such as 3-dimethylaraino-2-hydroxypropy- - * -oC)alk7l-( J .6Cjalk> , noylarnino, or from a group of the 

lamino, hydroxy-substituted (l-6C)atkoxy groups such as for mula: 

2- hydroxyethoxy\ (l-6C)alkoxy -substituted (l-6C)alkoxy Q'-x'— 
groups such as 2-methoxyethoxy aud 3-ethoxypropoxy, 15 

(N6C)alkylsulphonyI-substituted(l-6C)aikoxy groups such wherein X 1 is a direct bond or is selected from O, N(R*), 

os 2-meihylsulphonylethoxy and heterocyclyl-sishslituted C0N(R 4 ), N(R"*)CO and OC(R~) 2 wherein R 4 is hydrogen or 

( 1 -6C)aIky lamino-( 1 -6C)alky I groups such as 2-morpholino- (l-6C)aIkyl, and Q l is aryl, ary!-(I-6C)alkyl, cycioaJkyl-(l- 

ethylaminomethyl, 2-piperazin-l-ylethy]aninK>methyl and 6Qalkyl, heteroaryl, heteroaryl -(l~6C)alkyl, heierocyclyl or 

3- morphoIinopropylaminomethyl. 20 neterocycly!-(I-6C)aJkyl, 

It is to he understood that when, as defined hereinbefore, and wherein adjacent carbon atoms in any (2-6C)aJkyleue 

any CH 2 or CH, group wiihin a R 1 substituent optionally thai" within a R 1 substiiuent are optionally separated by the 

bears 011 each said CH 2 or CH 3 group a substituent as defined insertion into the chain of a group selected from O, N(R 5 ), 

hereinbefore, such an optional substit uent may be present on CON(R 5 ), N(R 5 }CO, CH=CH and C=C wherein R 5 is 

a CH 2 or CH 3 group within (he hereinbefore defined substitu- 25 hydrogen or (l-6C)alkyI, or, when the inserted group is 

ents that may be present on an aryl, hcteroaryl or heterocyclyl ^(R 5 X R 5 may also be (2-6C)alkanoyl. 

group within a R l substituent . For example, if R J includes an and wherein any CH a =CH — or HOC- group within a 

.aryl orheteroary) group that is substituted by a (i«8C)alkyl R* substituent optionally bears at the terminal CH 2 — or 

group, the (l-8C)alkyl group may be optionally substituted HO* position a substituent selected from carbamoyl, 

on a CH 2 or CH 3 group therein by one of the hereinbefore 30 N-(l "6C)alkylcarbajnoyl, N.N-di-((l -6C)alkyl)carbamoyI^ 

defined substituents therefor. For example, if R 1 includes 3 amino-(l-6C)alkyl. (l-6C)alkylaraino-(l-6C)alkyl and di- 

hcteroaryl group that is subslimtcd by, for example, a (I-6C) 10 ^C)alkylj amino- (1 -6C)alkyl or from a group of the for- 

alky laniino-(l-6C)alkyl group, the terminal CH 3 group of the mula: 

(l-6C)alkylamino group may be further substituted b>\ for cV-x*- 

example, a (l-6C)alkyl sulphonyl group or a (2-6C)alkanovi 35 

group. For example the R 1 group may be a hcteroaryl group wherein X 2 is a direct bond or is CO or N(R 6 )CO. wherein R 6 

TnZ^ u^.H P « sutatiiuied by a is hydrogen or (l-6C)alkyI. and Q 2 is hcteroarvf hetcroan'l- 

|-t2.niemylsulphonylemvI)ammomethyl group such that R' ( i- 6 C}alkyL heterocyclyl or heteroeveivl<1.6C)aJkvl. 

£(2-methyls^ group 1 <o JSSS^ 

c„rtk..rr.,™„Lu to!' 1 1 u . 1 . ' . optionally bears on cach saidCH, or CH, group one or more 

urther rorexample .fR nc udesaheterxKj-clylgn.upsuch ha , or , substitue ^ jekced fiom hydroxv 

as a pipenclmyl or piperoziny! group lhal is substituted on a ,„,;„,, * m *~\.ii™,„ nmVi i t iTs 

nitrogen atom thereof by, for example, a (2-6C)aikanoyl SLT' di'm^Xn f > EM ' ( , ' 

group the rennina. CH group oftheWiwy. group SSZovS^ 0 ^' 

lTno e ^ e „ r t SUm,edb3 i' f0r r a ^ le ' a di-[(l-6C)alkyl] 45 k-(1-ic)aIkyl-(2-6(:)alkanovlami.u, or from a B n,up of £ 

ammo group, lor example, the R group may be a formula- * 
N-(2-dimemylarninofiCetyl)piperidin-4-yl group or a 4-(2- 

dimethylaminoaceryl)piperazin-l-yl group. —X^-Q 3 

A suitable pharmaceutically-acceptable salt of a com- 
pound of the Formula 1 is, for example, an acid-addition salt so whcrem ? X 3 is a direct bond or is selected from O, N(R 6 ), 
of a compound o fthe Formula 1, for example an acid-addition C °N(R ), N T (R ')CO and C(R ' ) 2 0, wherein R 7 is hydrogen or 
salt with an inorganic or organic acid such as hydrochloric. (l-6C)alkyl, and Q 3 is heteroaryh heteroaryl-(l -6C)alkyl. 
hydrobromic, sulphuric, trifluoroacetic, citric or maleic acid; heterocyclyl or heterocyciy|-( 1 -6C)alkyl, 
or, for example, a salt of a compound of the Formula I winch an( * w »erein any aryl, heteroaryl or heterocyclyl group 
is sufficiently acidic, for example an alkali or aikaline earth >5 within a substituent on R 3 optionally bears I. 2 or 3 substitu- 
metal salt such as a calcium or magnesium salt., or an ammo- enIS - wbic h may be the same or different, selected from ha Io- 
nium salt, or a salt with an organic base such as methylamine. 8 ei5 <>> trifluoromethyl, hydroxy, amino, carbamoyl. ( 1 -6Q 
dimeihylamine, trimethylamine, piperidine. morphoiine or alk >^ (2-8C)alkenyi, (2-8C)alkynyl, (l-6C)alkoxy, (1-6C) 
u-is-(2-hydroxyethy|)ainine. alky Isul phony I, N-(l-6C)alkylcarbamoyl. N,N-di |(1-6~C) 

Particular novel compounds of the invention include, for 60 a Ikyl J carbamoyl (2-6C:>lkanoyl and (l-3C)alkyIenedioxy. 

example, quinazoline derivatives of the Formula 1, or phar- or optionally bears 1 substituent selected from a group of the 

maccutically-acceptable salts thereof wherein, unless other- formula: 

wise stated , each of m, R 1 , n and R 5 ha s any of the meanings — x" — r* 
defined hereinbefore or in paragraphs (a) io (o) hereinafter: — 

(a) Z is O, S. SO. S0 2 . CH, or NH: 65 wherein X 4 a <"><*t bond or is selected from O and N(R 5 ). 

wherein R 9 is hydrogen or (l-6C;)alkyl, and R* is halogeno- 

w z 15 ° : (1 -fiQalkvi. hvdroxv-(l -6C)alkyl, ( I -6C)aIkoxv-(l -60 
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alkyl, cyano-(l-6C>lkvl. amino -0-6C> Iky 1. (l-6C)alky- 
lamino-(l-6C)alkyI, di-[(l-6C)alkyllamino-(l-6C:)alky|, 
(2-6C)alkanoylammo-(l-6C}alkyl or (l-6C)a}koxycarbony- 
lammo-(l-6Cjalkyl, and from a group of The formula: 

wherein X 5 is a direct bond or is selected from O, N(R 10 ) and 
CO, wherein R |C is hydrogen or (l-6C)alkyl, and Q 4 is het- 
erocycly] orheterocyclyl-(l-6C)aikyl which optionally bears 
1 or 2 suhsiituents. which may be the same or different, i0 
selected from halogeno, (1 -6C)alkyl and n-6Qalkoxy, 

and wherein any heterocyclyl group within a substituent on 
R 1 optionally bears 1 or 2 oxo subs tituents; 

(e) m is 1 or 2, and each R 1 group, which may be the same or 15 
different is selected from fluoro. chloro. irifluoromcthyl, 
hydroxy, amino, carbamoyl, methyl, ethyl, propyl, butyl, 
vinyl, allyk but-3-enyI, pent-4-enyl, hex-5-enyl, ethynyl, 

2- propynyl, but-3-ynyl, pent-4-ynyl, hex-5-ynyl, methoxy, 
eilwxy, pnipoxy, isopropoxy. butoxy. allyloxy, but-3-eny- 20 
ioxy, pent-4-enyloxy, hex-5-enyloxy, ethynyloxy, 2-propyny- 
loxy. but-3-ynyIoxy, pent-4-ynyk>xy, hex-5-ynyloxy. methy- 
lamino, ethylamino, propylamino, dimethylamino. 
diethylaniino, dlpropyiamino, N-methylcarbamoyl, N, 
jV-dimethylcarhamoy!, acetamido. propionamido, acryla- 25 
mido and propiolamido. or from a group of the formula: 

wherein X : is a direct bond or is selected from O. NH, CONH. 
NHCO and OCH ; and Q l is phenyl, benzyl, cyclopropylm- 
ethyL 2-thienyi, 1-imidazolyl, 1,23-triazol-l-yl. 1,2,4-tria- 
zol-l-yL 2-, 3- or 4-pyridyJ, 2 -uiiidazol-1 -ylethyl. 3-imida- 
zol-1 -ylpropyl 2-(l ,23-triazo!yl)ethyl, 3-( 1 ,23-iria/olyl) 
propyl, 2-(l,2,4-tria2olyl)cthy), 3-(l,2,4-triazolyl)propyI 5 2% 

3- or 4-pyridylmethyl, 2-(2-, 3- or 4-pyridyI)ethyl, 3-(2-. 3- or 

4- pyridyl)propyl, tetrahydrofuran-3-yl, 3- or 4-tetrahydropy- 
ranyl, l- s 2-or3-pyrrolidinyt.morpholino, 1,1-dioxotetrahy- 
dro-4H-l,4-lhiazin-4-yl. piperidino. piperidin-3-yl. piperi- 
din-4-yl, 1-, 3- or 4-homopiperidinyl, piperazin-l-yl, 
homopiperaziii-l-yl, 1-, 2- or 3-pyrrolidinylmethyl. mor- 
pholinomethyl, piperidino methyl, 3- or4-piperidinylmcthyK 
1-, 3- or 4-nomopiperidinylmcthyl, 2-pyrrolidin-l-yletliyl, 
3-pyrrolidin-2-ylpmpyl, pyrrolidin-2-ylmethyl, 2-pyrro)i- 
din-2 -ylethyl, 3-pyrrolidin- 1 -ylpropyl, 4-pyrrolidin-l -ylbu- 
tyl, 2-morpholinoethyI, 3'inorpholinopropyl, 4-morpholi- 
nobutyl, 2-(l ,1 -dioxotetrahydro-4H- 1 .4-thiazin-4-y!)eihyl, 
3-(l, l-dioxotetrahydro-4H-J .4-thiazin-4«yl)propyl, 2-pip- 
eridinoelhyl, 3^piperidim>propyl, 4-piperidinohutyh 2-pip- 
eridin-3-ylethyL 3-pipcridm-3-ylpropyl, 2-pipcridin-4-yI- 
ethyl, 3-piperidin-4-ylpropyl, 2-homopiperidin-l -ylethyl. 
3-homopiperidin- 1 -ylpropyl, 2-(l .2.3,6-teirahydropyridin- 
1 -yl)ethyl, 3-(l r 2,3,6-tetraliydropyTidin-l -yl)propyl, *4-(J 5 2 r 
3,6-tetnihydropyridin- 1 -y])butyl, 2 -pi perazin-1 -ylethyl, 
3 -piperazin-1 -ylpropyl, 4-piperazin-l -ylbutyl, 2-hornopiper- 
azin- 1 -ylethyl or 3-honiopiperazin- 1 -ylpropyl. 

and wherein adjacent carbon atoms in any (2-6C)aIkylene 
chain within a R 1 substituent are optionally separated by the 
insertion into the chain of a group selected from O, NH, 
N(Me), CONH. NHCO, CH—CH and O-Q 
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4-mcthylaminobutyl, dimemylaminomethyl, 2 -dimethyl ami- 
noethyl. 3-dimethylaminopropyl or 4 -dimethylamino butyl, 
or from a group of the formula: 

wherein X 2 is a direct bond or is CO, NHCO orN(Mc)CO and 
Q 2 is pyridyl, pyridylmethyl, 2-pyridylethyl, pyrrolidin- l-yl, 
pyrrolidin-2-yl, morpholino, piperidino, piperidin-3-yl, pip- 
eridin-4-yL piperazin-1 -y I, pyrrolidin - 1 -ylmeihyl, 2-pyrroli- 
din-1 -ylethyl. 3-pyrroiidin-l -ylpropyl, 4-pyrrolidin-l -ylbu- 
tyl. pyrrolidin-2-ylmethyl, 2 -pyrrolidin- 2 -ylethyl, 

3- pyrrolidin-2-ylpropyl, morpholinomethyl, 2-morpholino- 
ethyl, 3-morpholinopropyl, 4-morpholinobmyl, piperidi- 
nomeihyl, 2-piperidinoethyl, 3-piperidinopropyl. 4-piperidi- 
nobutyl. piperidino -ylmethy I, 2 -piperidin-3 -ylethyl, 
piperidin 4-yImeihyK 2-piperidin-4-ylethyK piperuzin-l-yl- 
mcthyl, 2-piperazin-l -ylethyl. 3-piperazin-l -ylpropyl or 

4- piperazin- 1 -ylbuty I 

and wherein any CH 2 or CH 3 group within a R 1 substituent 
optionally bears on each said CH 2 or CH, group one or more 
fluoro or ciiloro groups or a substituent selected from 
hydroxy, amino, oxo. methoxy, methyl sulphonyl, memy- 
iamino, dimetliylajnino, diisopropylamino, N-ethyl- 
N-methylamino, N-isopropyl-N-methylamino, N-methyl- 
N-propylamino, acctoxy acetamido and N-raethylacetamido 
or from a group of the formula: 



R ! substituent optionally bears at the terminal CH 2 =r or 
HC^ posiu'on a substituent selected from carbamoyl, 
N -met hy Ic arbamoy 1, N -et hy lcarbamoyl . 

N-propylcarbamoyl. N 5 N-di met hy lcarbamoyl. aminomethyl, 
2-amint>ethyi; 3-aminopropyl. 4-aminohuiy}, methylami- 
nomet hyl, 2-methy I ami nocthyl . 3-me;hy laminoprony j . 



30 wherein X 3 is a direct bond or is selected from O, Ni l, CONH ; 
NHCO and CH 2 0 and Q 3 is pyridyl, pyridylmeihyJ, pyrroli- 
din-l-yl, pyrrolidin-2-yK morpholino, piperidino, piperidin- 
3-yl, piperidin-4-yl, piperazin-l-yl, 2 -pyrrol i di n- 1 -ylethyl, 
3-pyrrolidin- i -ylpropyl, pyrrolidin- 2 -ylmethyl, 2-pyrroli- 
35 din-2 -ylethyl, 3-pyrro)idin-2-y!propy! ! 2-morpholinoethyL 
3-morpholinopropyl, 2-piperidinoethyl, 3-piperidinopropyl, 
piperidtn-3-yl methyl, 2-piperidin-3-yiethyl, piperidin-4-yl- 
mcthyl, 2-piperidin-4-ylethyl ; 2-pipemzin-l -ylethyl or 
3-piperazin- 1 -ylpropyl.. 
to and wherein any aryl, heteroaryl or heterocyclyl group 
within a substituent on R 1 optionally bears 1, 2 or 3 substitu- 
ents, which may be the same or different, selected from 
fluoro, chloro, urifluoromethyl. hydroxy amino, carbamoyl, 
methyl, ethyl, allyl, 2-propynyJ, methoxy. methylsulphonyl, 
« N-methy lcarbamoyl, N,N -dimethyl air bamoyl, acetyl, pro- 
pionyl, isobutyryi. methylenedioxy, ethylidendioxy and iso- 
propylidenedioxy, or optionally bears 1 substituent selected 
from a group of the formula: 

50 A K 

wherein X" is a direct bond or is selected from O and NH and 
R s is 2-Huoroeihyl, 2 ? 2-difhioroethyL 2,2,2-trifluoroethyl, 
3-rluoropropyI, 3,3-difluoropropyl, 3,3,3-trifluoropropyl. 
JS 2-hydroxyethyl, 3-hydroxypropyl, 2-methoxyethyl. 3-meth- 
oxypropyl, cyanomethyl, aminomethyL 2-aminoethyl, 
3-anunopropyL methylaminomethyl. 2-methyIaminoeihyl. 
3-methylaminopropyi, 2-emyIaminoeihyl 3-etnylaminopro- 
pyl, dimcthylaminomethyi, 2-dimethylaminoethyl. 3-dim- 
eo etn y lara >aopropyl. acetamidomethyl, methoxycarbonylami- 
nomethyl, ethox\ r carbcnyIaminomethyl or ten- 
butoxycarbonylaminomethyl. and from a group of the 
formula: 

65 

wherein X 5 is a direct bond or is selected from O. NH and CO 
and Q 4 is pyrrolidin- 1 -ylmethyl, 2-pyrrolidin-l-yleihyl. 
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3- pyrrolidin-l -ylpropyl, xnorpholinomethyi, 2-morphoiino- 
ethyl, 3-morpholinopropyL piperidinomethyl 2-piperidino- 
ethyl, 3-piperidinopropyl, piperazin- 1-ylmethyl, 2-piper- 
azin- 1 -ylethyl or 3-pipera»n-l -ylpropyl, each of which 
optionally bears 1 or 2 substituents, which may be the same or 
different, selected. from fiuoro, chJoro, methyl and methoxy, 

and wherein any heterocyclyl group within a substituent on 
R' optionally bears 1 or 2 oxo substituents; 

(1) m is 1 and the R J group is located at the 5-, 6- or /-position 
or m is 2 and the K l groups, which may be the same or 
different, are located at the 5- and 7 -positions or at the 6- and 
/-positions and each R ; is selected from hydroxy, amino, 
methyl, ethyl propyl, butyl, vinyl, erhynyl, methoxy, ethoxy, 
propoxy. isopropoxy, butoxy, pentyloxy, but-3-enyloxy, pent- 

4- enyIoxy. hex-5-enyloxy, but-3-ynyloxy, pent-4-ynyIoxy, 
hex-5-ynyioxy, methylamino, ethylamino, dimethylamino, 
diethylamino. acetamido, propionamido, cyciopentyloxy, 
cydohexyloxy, phenol y, benzyloxy. lemthydrofuran-3- 
yloxy, temihydropyran-3-yloxy, temihydropynm-4-yloxy, 
cyclopropylmethoxy. 2-imidazol-l -ylethoxy, 3-imidazol-l- 
ylpropoxy, 2-0,2,3-triazol-l-yl)ethoxy, 3-0,2,3-triazol-}- 
yl)propoxy, 2-(}.2,4-triazol-l-yl)ethoxy f 3-(1 .2,4-triazol-l - 
yl)propoxy, pyrid-2-y I methoxy, pyrid-3-yImelhoxy. pyrid-4- 
ylmelhoxy, 2-pyrid-2-ylethoxy, 2 -pyrid-3 -ylethoxy, 2-pyrid- 
4-ylethoxy, 3-pyrid-2 -ylpropoxy, 3-pyrid-3-\lpropox\\ 
3-pyrid-4-ylpropoxy. pyrrol i din- 1-yl. morpholino, pi peri - 
dino, piperazin- 1-yl 2 -p>Troiidin-l -ylethoxy, 3-pyrrolidiu- 
1 -ylpropoxy, 4 -py rrolidin- 1 -y Ibutoxy, pyrrolidin-3 -yloxy, 
pyrreliriin-2-ylmethoxy, 2-pyrrol idin- 2-yl ethoxy, 3-pyrrol'i- 
din-2-ylpropoxy, 2-morpholinoethoxy ; 3-morpholinopro- 
poxy. 4-morpholinobutoxy, 2-(l,l -dioxoteirahydro-4 
H- 1 .4-thiazinyl)ethoxy, 3-(l J -dioxotetrahydro-4 
H- l,4-thiazinyl)propoxy, 2-piperidirioethoxy. 3-piperidino- 
propoxy, 4-piperidinobutoxy, piporidin-3 -yloxy, piperidin-4- 
yloxy. piperidm-3-ylrnethoxy, piperidin-4-ylmethoxy, 2-pip- 
eridin-3-ylethoxy, 3 -piperidin-3 -ylpropoxy, 2-piperidin-4- 
ylethoxy.. 3-piperidin-4-yJpropoxy, 2-homopiperidin-l- 
ylethoxy, 3-homopiperidin-l -ylpropoxy, 2-1,2,3,6- 
retrahydropyridin- 1 -yi)ethoxy 3-( 1 ,2,3 ; 6-tetrahydropyridin- 

1 -yI)propoxy, 4-( 1 ,2,3 ,6-tetrahydropyridin-l -yJ)buioxy, 

2- piperazin- 1 -ylethoxy, 3 -piperazin- 1 -ylpropoxy, 4-piper- 
azin-l-ylbutoxy, 2-homopiperazin-l -ylethoxy, 3-homopip- 
erazin-1 -ylpropoxy. 2-pyrrolidin-l -ylethylamino. 3-pyrroli- 
din-l -ylpropylamino, , 4-pvTrolidin-l-yIbutylamino, 
pyrrolidin-3-ylamino, pyrroIidin-2-ylmemylamino, 2-pyrro- 
lidin-2-ylethylamino, 3 -pyrrolidin-2 -ylpropylamino, 2-mor- 
pholinoemylamino, 3-morpholinopropylamino, 4-morpboli- 
nobutylamino, 2-(l 1 , 1 -dioxotetrahydro-4 
H- 1 .4-thiazmyI)ethylamino, 3-(l J -dioxotetrahydro-4 
H- 1 ,4-thiazin-4-yi)propylamino, 2-piperidmoethylamino t 

3- piperidinopropylamino, 4-piperidinobutylamino, piperi- 
din-3-yiamino. piperidin-4-y]amino, piperidin-3 -ylmethy- 
lamino, 2-piperidin-3-yiethylarnino, piperidin-4-ylmeth.y- 
iamino, 2-piperidin-4-ylcthylamino T 2-homopiperidin-l- „ 
ylethylamino, 3 -homopiperidin- 1 -ylpropylamino. 

2 -p iperazi n- 1 -y lethyla mino , 3 -p iperazin - 1 -y lp ro py la mi no , 
4 -piperazin- l.-y Ibutylamino, 2 -homcpiperazin- 1 -ylethy- - 
!aminn or 3-homopiperozin-l -ylpropylamino, 

and wherein adjacent carbon atoms in any (2-6C)alKyIene ^ 
chain within a R 1 substituent are optionally separated by the 
insertion into the chain of a uroup selected from O. NH, 
N(.Me), CH=CH and (XT, 

and when R 5 is a vinyl or ethyny! groups die R s substituent 
optionally bears at the terminal CH 2 — or HC^ position a 65 
substituent selected from 

M-(2-dimcihylaminoethyI)carbanioy!, 
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N-(3-dimethyiaminopropyl)carbamoyl, methylaminom- 
ethyl, 2-meLhylamtnoeihyf 3-meLhylaminopropyh 4-methy- 
laminohutyl, dimethylamino methyl, 2-dimeihyli\minoethyf 

3- dimethylaminopropyl and 4-dimethylaminobutyI, or from 
5 a group of the formula : 

wherein X~ is a direct bond or is NHCO or N(Me)CO and Q 2 
is iniidazolyhnelhyl, 2-imidazt)lylethyl, 3-imida?x^ylpropyK 
10 pyridylmethy], 2-pyridylethyl, 3-pyridylpfopyL pyrrolidine 
1 -ylmethyl. 2-pyrrolidin- 1 -ylethyl, 3-pyrrol idin- 1 -ylpropyl. 

4- pyrrolidin-l -ylbutyl, pvTK)ltdin-2-ylmethyI, 2-pyrrolidin- 
2-ylethyI, 3-pyrrolidin-2-ylpropyi, mcrpholinomelhyh 

2- morphoiinoethyl, 3-morpholinopropyl, 4-morpholinobu- 
15 tyl, piperidinomethyl . 2-pipericUnoethyl' 3-piperidmopropyl, 

4-piperidinobutyl. piperidin-3-y hnethyl. 2-piperidin-3 -yl - 
ethyl, piperidiu-4-ylmethyl, 2 -pi peridin-4 -ylethyl, piperazin- 
1-yhnethyl, 2-pipemzin-l -ylethyl, 3 -p iperazi n- 1 -ylpropyl or 
4 -piperazin- 1 -y IbutyJ, 
20 and wherein any CI I 2 or C H 3 group within a R 1 substituent 
optionally bears on each said CH 2 or CH 3 group one or more 
fiuoro or chJoro groups or a substituent selected from 
hydroxy, oxo, amino, methoxy, methylsuJphonyl, methy- 
lamino, dimethylamino. diisopropyl amino, N-ethyl- 
25 N-methylamino, N-isopropyl-N-metliylamino, N-methyl- 
N-propylamino, acetoxy, acetamido and N-methylaceta- 
mido. 

and wherein any phenyl, imidazolyl, iriazolyl, pyrid>^i or 
^ heterocyclyl group within a substituent on R : optionaU y bears 
1 or 2 substitnents, which may be the same or different, 
selected from Huoro. chJoro, trifluoromeihy], hydroxy, 
amino, carbamoyl, methyl, ethyl, methoxy, ethoxy, N-meih- 
ylcarbamoyl, N,N-dimethylcarbamoyl, methylenedioxy, eth- 
yiidendioxy and isopropylidenedioxy, and a pyrrol idin-2-yl, 
piperidin-3-yl, piperidin-4-y|, piperazin- 1-yl or homopiper- 
azin-l-yl group wiUiin a R l substituent is optionally 
N-substituted with allyl, 2-propynyl, methylsulphonyl, eth- 
ylsulphonyf acetyl, propionyl, isobutyryl, 2-fluoroethyl, 2,2- 
difluoroethyK 2,2,2-trifluorocthyl, 3-fluoropropyl 3,3-dif- 
luoropropyl, 33,3-trifluoropropyl. 2-methoxyethyl, 

3- methoxypn)pyl, cyanomethyl, 2-aminoethyl, 3-aminopn>- 
pyl, 2-methylammoethyL 3-mcthviaminopropyl, 2-dimethy- 
laminoethyl, 3-dimethylaminopropyl, 2-pyrrolidin-l -yl- 
ethyl, 3-pyrrolidin-l -ylpropyl, 2-morpbclinoethyl, 
3-morphoJinopropyl, 2-piperidinoethyl, 3-piperidinopropyl t 

2- piperazin-l -ylethyl or 3 -piperazin- 1 -ylpropyl, the last 8 of 
which substituents each optionally bears 1 or 2 substituents, 
which may be the same or different, selected from fiuoro, 
chloro, methyl and methoxy, 

and wherein any heterocyclyl group within a substituent on 
R 1 optionally bears 1 or 2 oxo substiPaents; 

(g) m is 1 and the R 1 group is located at the 7-pos:tion or m is 
2 and the R ! groups, which may be the same or dilTerent, are 
located at the 6- and 7 -positions and each R 1 is selected from 
hydroxy, amino, methyl, ethyl, methoxy, ethoxy, propoxy, 
isopropoxy, butoxy, mcthyiamino, cthylamino, dimethy- 
lamino, diethylamino, acetamido, 2-pyrrolidin-l -ylethoxy, 

3- pyrrolidin-l -ylpropoxy, 4-pyrrolidin-l-ylbutoxy, pyrroli- 
din-3 -yloxy, pyrrolidin-2-y!methoxy, 2 -pyrrol idin-2 - 
ylethoxy, 3-pyrrol idin -2 -ylpropoxy. 2-morpholinoeihoxy, 
3-morpholinopropoxy, 4-morpholinobuioxy. 2-{l.l-diox- 
otetrahydro-4H- 1 ,4-thi azin-4 -yl )ethoxy, 3 -(1,1 -dioxotet - 
rahydro-4H- l^-thiazin^-yrjpropoxy. 2-piperidinoethoxy, 
3-piperidinopropoxy, 4-piperidinobutoxy : piperidin-3-yloxv, 
piperidin-4-yioxy, piperidin-3-yl methoxy. 2-piperk!in-3- 
y ierhoxy. piperidi n-4 -y Imcthoxy. 2-p: peridin-4 -y letiiox v. 
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2- homopiperidin- 1 -ylethoxy, 3-homopiperidin- 1 -ylpropoxy, 

3- ( 1 ,23-6~ieirahydropyridin- 1 -y IJpropoxy. 2-piperazin- 1 - 
ylethoxy, 3-piperazin- 1 -ylpropoxy. 2-homopipcrazin- 1 - 
ylethoxy and 3-honiopiperazin- 1 -ylpropoxy, 

mid wherein adjacent carbon atoms in any (2-6C)alkylene 5 
chain within a R 1 substituent arc optionally separated by the 
insertion into the chain of a group selected from O. NH, 
CHszCHandGwC, 

and wherein any CH 2 orCH, group within a R 1 subsiituem 
optionally bears on each said CH 2 or CH 3 group one or more 1 0 
chloro groups or a substituem selected from hydroxy, oxo, 
amino, methoxy, niethylsulphonyl, methylamino, dimethy- 
lainino, diisopropylamino, N-ethyl-N-methylaniino. 
N-isopropyl-N-meihylamino and acetoxy. 

and wherein any heterocyclyl group within a substituent on i 5 
R 1 optionally bears 1 or 2 substinients, which may be the 
same or different, selected from iluoro. chlom, trifiuorom- 
ethyl, hydroxy, amino, methyl, ethyl, methoxy, methylene- 
dioxy, ethylidendioxy and isopropylidenedioxy, and a pyrro- 
lidin-2-yl, pyrrolidine 3 -yl, piperidin-3-yt, piperidin-4-yl, 20 
piperazin- 1 -yl or homopiperazin- 1 -yl group within a R 1 sub- 
stituent b optionally N-substituted with methyl, ethyl, propyl, 
ally!, 2-propynyl, methylsulphonyl, acetyl, propiony], isobu- 
ryryl, 2-rluoroethyl, 2,2-difluoroethyl, 2,2,2-trifluoroethyl or 
cyanomethyl, 25 

and wherein any heterocyclyl group within a substituem on 
R 1 optionally bears 1 or 2 oxo substituents; 

(h) m is 1 and the R l group is located at the 5 -position or m is 
2 and the R 1 groups, which may be the same or different, are 30 
located at the 5- and 7-positions and each R 1 is selected from 
hydroxy, amino, methyl, ethyl methoxy, ethoxy, propoxy. 
isopropoxy. butoxy, methylamino, ethy lamino. dimethy- 
laraino, dicthylamino, acctamido, tetrahydroluran-3-yloxy, 
tetrahydropyranyloxy. 2-pyrro lidin- 1 -y le ihoxy, 3-pyrrol idin- 35 

1 - ylpropoxy, 4-pyrrolidin-l -ylbutoxy, pyrrolidin-3-yloxy, 
pyrrolidin-2-ylmethoxy, 2-pyrroJidin-2-yIethoxy, 3-pyrrofi- 
din-2-ylpropoxy, 2-morpholinoethoxy, 3-morpholinopro- 
poxy, 4-morpholinobutoxy, 2-(i J -dioxotetrahydro-4 
IT- 1 ,4-thiazin-4-yl)ethoxy, 3-(l f 1 -dioxotetrahydro-4 
H-1.4-thiozin-4-yl)propoxy, 2-piperidinoethoxy, 3-piperidi- 
nopropoxy, 4-piperidinobutoxy. 3-piperidinyloxy, 4-pip- 
eridi nyloxy, piperidin-3-yl methoxy, piperidin-4-y lmeihoxy, 

2 - piperidin- 3 -ylethoxy, 2-pipcridin-4-ylcthoxy, 2-homopip- 
eridin- 1 -ylethoxy. 3-homopiperidin- 1 -ylpropoxy, 3-(l , 2,3,6- 
tetrahvdropyridin- 1 -yljpropoxy, 2-piperazin- 1 -ylethoxy, 

3- piperazin- 1 -ylpropoxy, 2-bomopiperazin- 1 -ylethoxy, 
3-homopiperazin-i -ylpropoxy, cyclobutyloxy, cyclopenty- 
loxy and cyclohexyloxy, 

and wherein adjacent carbon atoms in any (2-6C)alkylene 
chain within a R ' substituent are optionally separated by the 
insertion into the chain of a group selected from O. NH, 
CH=€H and C^C, 

and wherein any CH 2 or CH 3 group within a R 1 substituent 
optionally bears on each said CH 2 or CH 3 group one or more 
chloro groups or a substituent selected from hydroxy, oxo, 
amino, methoxy, methylsulphonyl. methylamino, dimethy- 
lamino, diisopropylamino, N-ethyl-N-mediyiamino. 
N - isopro py 1 -N-m et hy lamino and acerox y, 

and wherein any heterocyclyl group within a substituent on 
R l optionally bears 1 or 2 substituents, which may be the 
same or different, selected from fluoro, chloro, trifluorom- 
ethyl, hydroxy amino, methyl, ethyl, methoxy, meihylene- 
dioxy, ethylidendioxy and isopropylidenedioxy, and a pyrro- 
iidin-2-yl, pyrrolidin-3-yl, piperidin-3-yl. piperidm-4-yh 
niperazin- l-yl or homapiptraxin- 1 -yl group within a R 1 sub- 
siituent is optionally N-subs tinned with methyl, ethyl, propyl. 
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allyl. 2-propynyl. methylsulphonyl, acetyl propiony), isobu- 
tyryl 2-fluoroethyl 2,2-difluoroethyK 2,2,2-trifluoroelhyl or 
cyanomethyl 

and wherein any heterocyclyl group within a substituent on 
R 1 optionally bears 1 or 2 oxo substituents: 

(i) m is 2 and the R 1 groups, which may be the same or 
different, are located at the 6- and /-positions and the R { 
group at the 6-position is selected from hydroxy, methoxy. 
ethoxy and propoxy, and the R 1 group at the 7-position is 
selected from methoxy, ethoxy, propoxy, 2-pyrrolidin-l- 
ylethoxy, 3-pyrrolidin- 1 -ylpropoxy, 4-pyrrolidin- 1 -ylbutoxy, 
pyrrolidin-3-yIoxy. pyrrolidin-2-ylmethoxy. 2-pyrrolidin-2- 
ylethoxy, 3 -pyrrol idin-2 -ylpropoxy, 2-morpholinoethoxy, 
3-moroholinopropoxy. 4-morpholinobutoxy. 2-(hl-diox- 
otetrahydro-4Fl- 1 ,4-thiazin-4-yl)ethoxy f 3 -(1,1 -dioxotet- 
rahydro-4H- 1 ,4-thiazin-4-yI Jpropoxy, 2-piperidinoethoxy, 
3-piperidi nopropoxy, 4-piperidinobutoxy. piperidin-3-vloxy, 
piperidin-4-yloxy, piperidin- 3 -yl methoxy. 2-piperidin-3- 
ylethoxy, piperidin-4-ylmethoxy, 2-piperidin-4-y)ethoxy. 

2- homopiperidin- 1 -ylethoxy, 3-homopiperidin- 1 -ylpropoxy, 

3- ( 1 ,2,3,6-tetrahydropyridin-l -yl)propox>\ 2-piperazin- 1 - 
ylethoxy, 3-piperazin- 1 -ylpropoxy, 2-homopiperazin-l- 
ylethoxy and 3-homopiperazin-l -ylpropoxy, 

and wherein any CH, orCH ? group within a R l substituent 
optionally bears on each said CH 2 or CH 3 group one or more 
chloro groups or a snbstinient selected from hydroxy, oxo. 
amino, methoxy. methylsulphonyl methylamino, dimethy- 
lamino, diisopropylamino, N -ethyl- N -methylamino. 
N-isopropyl-N -methylamino and acetoxy, 

and wherein any heterocyclyl group within a substituent on 
K l optionally bears 1 or 2 substituents, which may be the 
same or different, selected from fluoro, chloro, trifluorom- 
eihyl. hydroxy, amino, methyl, ethyl, methoxy, methylene- 
dioxy, ethylidendioxy and isopropylidencdioxy, and a pyrro- 
lidin-2-yi, pyrrolidin-3-yl, piperidm-3-yl piperidin-4-yl, 
piperazin-l-yl or homopiperazin- l-yl group within a R l sub- 
stituent is optionally N-substiruted with methyl, ethyl, propyl, 
allyl. 2-propynyl, methylsulphonyl, acetyl, propiony I, isobu- 
tyryl, 2-fluoroethyl, 2,2-diHuoroethyl. 2,2,2-trirluoroethyl or 
cyanomethyl, 

and wherein any heterocyclyl group within a substituent on 
R 1 optionally bears 1 or 2 oxo substituents; 

fj) m is 2 and the R ! groups, which may be the same or 
45 different, are located at the 5- and 7-posiuons and the R 1 
group at the 5-position is selected from methoxy, ethoxy, 
propoxy. isopropoxy, butoxy, tetrahydrofuran-3-yloxy, iet- 
rahydropyran-4-yloxy, pyrrolidin-3-yloxy s pyrrolidin-2-yl- 
methoxy, 3-piperidinyloxy. 4-piperidinyloxy, piperidin-3-yl- 
50 methoxy, piperidin-4-y lmeihoxy, cyciobutyloxy, 
cyclopeniyloxy and cyclohexyloxy, and the R ! group at the 
7-position is selected from hydroxy, methoxy, ethoxy. pro- 
poxy, isopropoxy. butoxy, 2-pyrrolidin- 1 -ylethoxy, 3-pyrro- 
lidin- 1 -ylpropoxy, 4-pyrroiidin-l -ylbutoxy, 2-pyrro Iidin-2- 
55 ylethoxy, 3-pyTrolidin-2-ylpropoxy, 2-morpholinoethoxy, 
3-morpholinopropoxy. 4-morpholinobutoxy. 2-(lJ -diox- 
otetrahydro-4H- 1 ,4-tiiiazin-4-yl)elhoxy ; 3-( 1 . 1 -dioxotct- 
rahydro-4H- 1 ^-thiazin^-yl^ropoxy, 2-piperidinoethoxy, 
3-piperidinopropoxy : 4-piperidinobutoxy, 2-piperidin-3- 
60 ylethoxy. 2-piperidin ylethoxy, 2-homopiperidin- 1 -ylethoxy. 
3-homopiperidin- \ -ylpropoxy, 3-(l ,2,3,6-teimhydropyridin- 
1 -y l)propoxy, 2-piperazin- 1 -ylethoxy, 3-pipcrazin- 1 -ylpro- 
poxy, 2-homopiperazin- 1 -ylethoxy and 34iomopiperazin-l- 
ylpropoxy. 

65 and wherein any CH 2 or CH;, group within a R 1 substituent 
optionally bears on each said OU or CH 3 group one or more 
chloro groups or a subsiiiucm seloctcd from hydroxy, oxo, 
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amino. methoxy, methylsulphonyl, methyl ami no, dimethy- 
(amino, diisopropy lamino, N-ethyl -N-methylarnino, 
N-isopropyl-N-mcthylainino and accioxy, 

and whereinany heterocyclyl group within a substituent on 
R' optionally bears 1 or 2 substituents, which may be the 
same or different, selected from Huoro, chloro. trirluorom- 
cihyl, hydroxy, amino, methyl, ethyl, inethoxy, methylene- 
dioxy, ethyl idendioxy and isopropylidenedioxy, and a pyrro- 
Hdin-2-yl, pyrrol idin-3-yh piperidin-3-yl. piperidin-4-yl, 
piperazin- 1 -yl or homopiperazin- 1 -yl group within a R 5 sub- 
stituent is optionally N -subs tinned with methyl, ethyl, propyl, 
ally]. 2-propynyl. methylsulphonyl, acetyl, propionyl, isobu- 
ryryl, 2-fiuoroethyt, 2.2-dirluoroethyl. 2,2,2-trifluoroethyl or 
cyanomethyl. 

and wherein any heterocyclyl group within a substituent on 
R 1 optionally bears 1 or 2 oxo substituents; 

(k)nis0; 

(1) n is 1 or 2 and the R 3 groups, which may be the same or 
different, are located at the 5- and/or 6-positions of the 2,3- 
methylenedioxypyridin-4-\'l group and are selected from 
halogen^ triftucromelhvl. cyano. hydroxy, (l-6C)alkyl. 
(2-8C)alkenyl, (2-SC)alkynyl and (l-6C)alkoxy; 

(m) n is 1 or 2 and the R 3 groups, which may be the same or 
different, are located at the 5- and/or 6-posilions of the 2,3- 
methylenedioxypyridin-4-yl group and are selected from 
rluoro, chloro, bromo, iodo, trirtuoromemyl, cyano, hydroxy, 
methyl, eihyl, vinyl, ally!, isopropenyl, ethynyl, 1-propynyl, 
2-paipynyl. methoxy and el boxy; 

(n) n is 0 or n is 1 and the R 3 group is located at llie 5- or 

6- possfion of the 2.3-methylenedioxypyridin-4-yl group, 
especially the 5 -posit ion, and is selected irom fluoro, chloro. 
bromo, triihioromcthyl, cyano. hydroxy, methyl; ethyl, meth- 
oxy and ethoxy; and 

(o) n is I and the R 3 group is located at the 5-posiiion of the 
2,3-methylenedioxypyridin-4-yl group and is selected from 
fluoro, chloro, bromo, trifluoromethyl, cyano, hydroxy, 
methyl, ethyl, methoxy and ethoxy. 

Further particular novel compounds of the invention 
include, for example, quinazoline derivatives of the Formula 
I, or pharmaceuticalry-acceptable salts thereof, wherein, 
unless oiherwise stated, each of Z. m, R 1 , n and R 3 has any of 
the meanings defined hereinbefore provided that: — 

(A) R* substituents may only be located at the 5-, 6- and/or 

7 - positions on the quinazoline ring i.e. the 2- and 8-posi lions 
remain unsubsatuted; or 

(B) R 1 substituents may only be located at the 6- and/or 
7-positions on the quinazoline ring i.e. (he 2-, 5- and 8-posi- 
lions remain unsubstiuiled. 

A particular compoiind of the invention is a quinazoline 
derivative of the Formula 1 wherein: 
Z is O or NH; 

m is I and the R l group is loaned at the 5-, 6- or 7-posiiton 
or m is 2 and the R 1 groups, which may be the same or 
different, are located at the 5- and /-positions or at the 6 and 
7-positions and each R 1 is selected from hydroxy, amino, 
methyl, ethyl, propyl, butyl, vinyl, ethynyl. methoxy. ethoxy, 
propoxy, isopropoxy, butoxy. pentyloxy, bul-3-enyloxy, pem- 
4-cnyloxy. hex-5-cnyloxy, bur-3-ynyloxy, pem-4-ynyioxy, 
hex-5-ynyloxy, methylamino, ethylamino, dimethylamino, 
diethylamino, acetamido. propionamido, cyclopentyloxy, 
cyclohexyloxy, phenoxy, bcnzyloxy, ietrahydrefuran-3- 
yloxy. te ira hydropy ran - 3 -y lo x y . let ra hy dn)py ra n -4 -y loxy, 
eyclopropy Imethoxy, 2 -imidazol- ! -y lethoxy, 3- imidazol- 1 - 
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ylpropoxy. 2-( 1,2,3 -triazol- 1 -yl)ethoxy, 3-(l ,2,3 -triazol- 1 - 
yI)propoxy, 2-(l ,2,4 -triazol -J-yl)ethoxy, 3-( 1.2.4 -triazol- 1- 
yl)propoxy, pyrid -2 -y Imethoxy, pyrido-y Imethoxy. pyrid-4- 
ylmcthoxy, 2-pyrid-2-ylethoxv\ 2-pyrid-3-ylethox\\ 2-pyrid- 

5 4 -y lethoxy. 3-pyrid-2-ylpropoxy. 3 -pyrid-3 -ylpropoxy, 
3-pyrid-4-y]propoxy. pyrrolidin-l-yl. morpholino, piperi- 
dino, piperazin- 1 -yl, 2-pyrrolidin-l-yletboxy, 3-pyrrolidin- 
1 -ylpropoxy, 4-pyrrolidin-l -yibutoxy, pyrrolidin-3-yloxy, 
pyrro 1 idi n- 2 - y Imethoxy, 2 - py rrol idin-2 -yletho xy, 3 -p yrro 1 i - 
din-2-ylpropoxy, 2-morpho!im>ethoxy, 3-morpholinopro- 
poxy, 4-morpholinobutoxy, 2 -( 1 , 1 -dioxotetrahydro-4 
H-l ,4-thiazin-4-yl)ethoxy. 3-(l ,1 -dioxotetrahydw-4 

H-1.4-thiazin-4-yl)propoxy, 2-piperidinoethoxy, 3-piperidi- 

l5 nopropoxy, 4- piperidino butoxy. piperidin-3-yloxy, piperi- 
din-4-yloxy, piperidin-3-ylmethoxy, piperidin-4-ylmelhoxy, 
2 -piperidin-3-y lethoxy, 3-piperidin-3-ylpropoxy, 2-piperi- 
din-4-y lethoxy, 3-piperidin-4-yipropoxy, 2-homopiperidin- 

1- ylethoxy, 3 -homopiperid in- 1 -ylpropoxy, 2-(I,2 J 3,6-tet- 
20 rahydropyridin-l-yl)ethoxY 3-(l ,2,3,6-tcirahydropyridin-l - 

y l)propoxy, 4-(l ,2,3,6-tetrahydropyridin- 1 -yl )butoxy. 

2- piperazin-l-ylethoxy, 3-piperazin- 1 -ylpropoxy, 4-piper- 
azin- 1 -ylbutoxy, 2-homopiperazin- 1 -y lethoxy, 3-homopip- 
erazin-1 -ylpropoxy, 2 -pyrrolidin-l-ylethy lamino, 3-pyrroli- 

25 din- 1 -ylpropylamino, 4-pyrrolidin-l-ylbutylamino, 
pyrrohdin-3-ylamino, pyrrolidm-2-ylmeihylamino, 2-pyrro- 
lidin-2-ylethylamino, 3 -pyrrolidin-2 -ylpropylamino, 2-mor- 
pholinoethylamino, 3-morpholinopropylamino, 4-morpholi- 
nobuiylamino, 2-( 1 , 1 -dioxoteu-ahydm-4 

50 H- 1 ,4-thiazin-4-yl)eihylamino, 3-(l . 1 -dioxoteirahydro-4 
H- 1 .4-thiazin-4-y l)propy lamino, 2-piperidinoethy lamino, 

3- piperidinopropylamino, 4-piperidinobuty lamino, piperi- 
din-3-yiaminq, piperidin-4-ylanuno, piperidin-3-ylmethy- 
lamino, 2-piperidin-3-ylethylamino, piperidin-4-ylmethy- 

55 lamino, 2-piperidin-4-ylethylamino, 2-homopiperidin-l- 
ylethylami no, 3-homopiperidi n- 1 -ylpropylamino, 

2- piperazin- 1 -ylethyl amino, 3-piperazin- 1 -ylpropylamino, 

4- piperazin- 1 -ylbuty lamino. 2-honiopiperazin- 1 -yiethy- 
lamino or 3-homopiperazin- 1 -ylpropylamino, 

40 and wherein adjacent carbon atoms in any (2-6C)alkylene 
chain within a R i substituent are optionally separated by the 
insertion inio the chain of a group selected from O. NH. 
N(Me), CftrrrCH and (X, 

and when R l is a vinyl or eUiyny 1 gmup, the R 1 subst iluent 
optionally bears at the terminal CH 2 ™. or HG^-- position a 
substituent selected from 

N-(2-dimethylaminoetliyl)carbamoyl.. 
N-(3-dimeihylaminopropyl)carbamoyl, melhylaminom- 

^ ethyl. 2-memylaminoethyl. 3-methylaminopropyl, 4-methy- 
laminobutyl, dimethylaminomerhyl, 2-dimethylaminoethyl. 

3- dimelhylaminopa">pyl and 4-dime ihy lamino butyl, or from 
a group of the formula: 

55 

wherein X 2 is a direct bond or is NHCO or N(Me)CO and Q 2 
is imidazolylmcthyl, 2-imidazolylethyi, 3-imidazolyIpropyi, 
pyridylmethyl, 2-pyridylethyl, 3-pyridylpropyl, pyrrolidin- 

1- ylmethyl. 2 -pyrrol idin-1 -ylethyl, 3-pyrrolidin-l-ylpropyl, 
60 4-pyrrolidin-l-ylbut>'l ; pyrrolidin-2-ylmethyl, 2-pyrrolidin- 

2 - ylethyl, 3-pyrrolidin-2-ylpropy! ; morpholinomethyl. 
2-morphoIinocthyl. 3-morphoiinopropyl. 4-morpbolinobu- 
lyl, piperidmomethyl, 2-piperidinoethyl. 3-piperidino propyl. 

4- piperiajnobuty!, piperidin-3-ylmethyl. 2-piperidin-3-yI- 
55 ethyl,piperidin-4-ylmethyl : 2-piperidm-4-ylemyl; piperazin- 

i-y?metliyl. 2-piperazin-l-yleihyl. 3-piperazin- 1 -ylpmpyl or 
4 -piperazin- 1 -ylburyl. 
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and wherein any CH 2 or CH 3 gamp within a R 1 substituent ethyl, hydroxy, amino, methyl, ethyl, methoxy, methylene- 

optiona] ly bears on each said CH 2 or CH 3 group one or more dioxy, ethyl idendioxy and isopropy lidenedioxy, and a pyrro- 

fluoro or chloro croups or a substiuient selected from lidin-2-yl, pyrrolidin.-3-yl, piperidin-3-yL pipcridin-4-yl, 

hydroxy, oxo. amino, methoxy, methylsulphonyl. methy- piperazin-l-yi or homopiperaziii-l-yl group within a R' sub- 

Iamino, dimethy lamino, diisopropylamino, N-ethyl- 5 stiiuent is optionally N-substituted with methyl, eihyi. propyl. 

N-methylaniino. N-isopropyl-N-mcthy lamino, N-methyl- ailyl, 2-propynyh methylsulphonyl. acetyl, prcpionyh isobu- 

N-propylamino, aceloxy. aceiamido and lyryl, 2-fluoroethyl. 2,2-difiuoroethyl. 2,2,2-lrifluoroethyl or 

N- methy lacctamido, cyanomethyl, 

and wherein any phenyl imidazolyh triazolyl. pyridyl or and wherein any heterocyclyl group within a substituent on 

heterocyclyl group within a substituent on R 1 optionally bears io R 1 optionally bears I or 2 oxo substituents: 

1 or 2 substituents, which may be the same or different. n is 0 or u is 1 and the R 3 group is located at the 5- or 

selected from fluoro, chloro. irifluoro methyl, hydroxy, 6-posilioaof the 2 1 3-nieihylenedioxypyridin-4-yl group and 

amino, carbamoyl, methyl, ethyl, methoxy, ethoxy, is selected from chloro, bromo, trifiuoromethyl, eyano, 

N-methy {carbamoyl, N.N-dimethylcarbamoyl, methylene- hydroxy, methyl, ethyl, methoxy and ethoxy; 

dioxy. ethylidendioxy and isopropvlidenedioxv, and a pyrro- 15 . ... ... . , , 

lidiu-2-yl. piperidin-3-v), p.peridinyl. piperazin-l-vl or °" •Pharraceut.cally-acceptable ac.d-add.uon sal. thereof 

homopipen.zin-l.yl group within a R' substiment is option- f ™ her t l ,art ' cu,ar ~ m P ottDd , 0 *" mvcm,on ,s 8 

, n v: u .-. . i -.u ii i -> i .u i i il i qui nazoliiie derivative of the I- ormula I wherein: 

ally N-subsututed with ally!, 2-propynyl, methylsulphonyl, M ^ ^ ^ 

cthvlsulphonvh acetyl, propionvl. isobutvrvi, 2-fluoroelhvl. * . 

2.2-difluoroeihvl. 2.2.2-triiluoroetbyl. ^fluoropropyl. iX 20 m *• ** * Sraup » » 6-meth.oxy group and the 

difluoropropyi. S^S-lruTuoropropyl. 2-mcu.oxyeUtvl. f"' , R T" 81 ** ' P«s.t.on and » selected 

3-meAoxypropv). cyanome.hvl. 2-aminoethyi. S-aminop^ l ™J?g? 1 ** ' t *, 3 ^^ I ^ 1 I«W' 

pvt. 2-memyJa'ninoelhyl, 3-m'ethvlammo P ropvh 2^ia>«hy- f ^*1^'^^^ WX ^ ^ 

, . . , ,- .V t - ' , - .... , . 3-[{3RS,4SR)-3,4-methv leneaioxypvrro hain-l-vl jpropoxv, 

laminoeihvl, 3-dmiethvIamuiopropvl. 2-pvrrohdm-l-yI- , " .. ' V ; . ,v v '7, * ,. " 

j , 1 % i i- » 1 1 ^ 1 i- 1 - 2-morphohnoelhoxv. ;Miiorphohnopropoxv, 2-ikl-dtox- 

ethyl, 3-pyrrohd.n-l-yipropyl 2-morpholmocthyl 25 otc J^ vd ^ H .,/ Hhto Zl) e ihoxy Ml.lld oxotet- 

3-morphohnopropyl. 2-pipendmoethvl, 3-piperidinopropvl, , . * « fI — ' . . I% - .... 

2- piperazin-l-yteihyl o^piperazin-Nylpropyl, the L 8of rahydro.4H.l,4.uuazm-4.y!)pro P oxy 2-ptpendmoeihoxy, 
which substituents each optionally bears 1 or 2 substituents, ^nd'ttopropoxy, 2-p ip mdm-3-ylethoxy, 2- 
which may be the same or different, selected from fluoro. H-mwhy pipendm-S-y ethoxy, 3-p.pen<hn ; 3-ylp«.poxy. 3-t 
chloro. methyl and metboxv. ' » H-methy pipend.n-3-y propoxy, 2- plp end,n-4-ylethoxy 2-( 

and whereinany heterocvclyl group within . substituent on S-™«hy p.pendm-4-yUethoxy, 3. p ,pend.n-4-yl P mpoxy, 3-( 

R« optionallv bears 1 or 2 oxo substituents; y-methylp.pend.n-^vljpropoxy 2-(l ,2.3,6-tetrahydropyn. 

n is 0 or n is 1 and the R* croup is located at the 5- or dtn-l-yl^hoxy, ,-1,2 3,6-tctrahydmpyndin- 1-y Dpropoxy, 

6-position of the 2,3-meih y lenedioxv T vridin-4-vl group and H^hydrnxypipendm-l -yl^hoxy, ^^hvdroxyp.pend.n- 

is selected from fluoro. chloro. bromo. trifluowntethyl. 35 1 ™ y ' 2-p.perazm. j .ylethoxy. 3-p.pera-z.n- 1 l-ylpro- 

cyano. hvdraxv, methyl, ethyl, methoxy and ethoxy; or a P? x >> 4-p^aan- 1 -ylbuwxy, 2-(4-melhyl plP era/ J n- 1-y ; 

pharmaceutieailv-acceptable acid-addition salt thereof. etho *>> . 3-(4-m«hylp,pe ra21 n-l -y Dpropoxy, 4-(4- 

A further particular compound of the invention is a ntethylp.paaz.n- -yl)butoxy, 2-(4-allyl P . P era Z1 n-l.yl) 

quinazoline derivative of the Formula 1 wherein: ^4-al ylpipera/.m-l-yl^mpoxy, 2-(4-p mn-2- 

7 is NH- •• yny'P'Petazjn^-ylJe'hoxy, 3-(4-pro P -2-ynyl P iperazin-l-vl) 

m is 2 and the R' groups, which may be the same or * 2K4-methylsuI P ho n ylpiperazin-l-yl)e.hoxy, 3-(4- 

ditferent, arc located aT the 6- and 7-positions and the R 1 methylsulphony Iptperazin-l-yl.propoxy, 2-(4- 

group at the 6-position is selected from hydroxy, methoxv. acetylpventm-l-yDeUioxy. 3-(4-acetylp.perazui-l-yl) 

, i .u «i ,'*u n r propoxv. 4-M-aceivlpipera/in-l-vl)butoxv. 2-(4- 

ctnoxv and propoxv. and the R group at the /-position is : / • • ■ i i r V •> ^, ■ i. V • • 

. ^ r r isobutvrvlpiperaziu-l-vl)ethoxv, 3-f4 isobutvrvlpiperazin-1 - 

selected Irom methoxy. eihoxv, propoxv. 2-pyrrolidin-J- -is * v. ^ - . , - , „.* * f r ^ rj ^ 

vlethoxy, 3-pvrrolidin-l -vlpwpt ,xy 4-pyrrolidin-l -ylbu.oxv. f« 4-,4-,sobutyr>. lptperaz.n-1 -yl butoxv, 2-[4-,2- 

pvrroIidiiJ-3 yloxy, pvrrolidin ^-vlmelhoxv, 2-py«4lidin-2- nuoroethybptpera/.m-l -yl]ethoxy, 3.[4-(2- uoroethy 

vlethoxy, 3-pv™iidin-2-vl pro poxy. 2-morpholuioe.hoxv, P|f«raz.n- -y propoxv 2-[4-(2,2,2-.nfluoroethyl) 

3- morpholinoprapoxv. ^nwrpholuiobutoxv! 2-(l ,1-dioi- W~-«^N»«y. H*f ,2.,-.nllmm»e hyl)p, P era/.n- 
otetrahydro-4H-l 44hiazm-4-v1)ethoxv. Hl.l-dioxotet- so »-3*«W. 2-(4^yanomethylp.pera Z m-l-vl)ethoxy 3-.4- 
rahydro-4H-a-.hia Z in-4-yl)propoxy." 2-piperidinoethoxv. cv-miomMhylptpe^zmJ-yOpropoxy, 2-!2-(4- 
S-piperidi^propoxy^-pipWidinobutoxy.piperidin-S-yloxv: ^ylP'Perazm-l-yl)elhoxy]ethoxy. 2-chlor<)ethoxy, 
piperidm-4-yloxv. piperidin-3-yime.hoxv. 2. P iperidin-3- ^ornpropoxy, 4-cblorobutoxy 2-methylsulphonylethoxy, 
ylelhoxv. piperidin^-vlmethoxy. a-pipWidin-^ylethoxy. ^-methylsu Iphonylpn^c.xy. 2- 2-med,oxyethoxy .^Utoxy. 

2- homoV 1 perid 1 n-]-vleU 1 oxv.3-homopip e ridin-l-vlpropox;-. 55 2f -pynd>'loxy)ethoxy, 3-pyndylmeihoxy and 2-cyanopy- 

3- n.2.3.6-leinihvdropyridin-l-vn P ropoxv. 2-piperazin-l- nd-4-ylmemoxy; and 

ylchoxy. 3-piperazin-l-yloro'poxv, 2-homopipcrazin-l- »'!? or ? " ' ? nd U f , R " 8»«P « to«ed at the 5- or 

vletho^and3-homopi P erazin-l-yrpropoxv. 6-pos,t,on of Ute 2 v.nethy ened.oxypyr.din-4-yl group a,^ 

' "u /-o ~,r-u ' '„;: t k ; „oi ,u . is selected trojn fluoro. chloro. bromo. inrluoromethvl and 

aiid wherein anv CH, or C H 3 group wiuun a R substituent 

- * cvano* 

optionally bears on each said CH 2 or CH 3 group one or more 60 - 

chloro groups or a substituent selected fn>m hydroxy, oxo. or a pharmaceuheally-acccptable acid-addition salt thereof, 

amino, methoxy. methylsulphonyl. methy lamino. dimcthy- A further particular compound of the invention is a 

lamino. diisopropylamino. N-ethyl -N -methy lamino, quinazoline derivative of the Formula I wherein: 

N-isopropyl-N-methyiamino and acetoxy, Z is NH: 

and wherein any heterocyclyl group within a substituent on 55 m is 2 and the first R l group is a 6-methoxy group and the 

K 3 optionally bears 1 or 2 subsiiiuenLs. which may be the second R k group is located at the 7-position and is selected 

same or different, selected from tluoro, chloro, triliuorom- from 2 -pyrrohdin- 1 -ylethoxy. 3-pyrrolidin-l -yl propoxv. 
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2-1(3 RS.4SR)-3,4 -memylenediexypyrrolidiii- 1 -yljethoxy, 
34(3RS,4SR)>3,4-mcthylcned!oxypymi]idin-l-yljpropoxy, 

2- morphoJinocthoxy, 3-morphotinopropoxy. 2-pipcridinoei- 
hoxy, 3-pipcridinopropoxy, 2-{4-memylpiperazin-l-yl) 
ethoxy. 3-(4-metbylpiperaziii- 1 -yl)propoxy. 2-(4-aIlylpiper- 
azin-l-yl)ethoxy, 3-(4-al!yIpiperazin-l-yl)propoxy, 2-(4- 
prop-2-ynylpiperazin-l -yljethoxy, 3-(4-prop-2- 
ynylpiperazin- 1 -vl)propoxy, 2-(4-aeety lpiperazin- 1 -y 1 ) 
ethoxy. 3-(4-acerylpiperaziivl-yl)prorx)xy. 2-(4- 
isobutyrylpiperazin-l-yl)eihoxy 3-(4-isobuiyrylpiperazm- 
1 -yj)propoxy, 2-[4-(2 ; 2,2-trilluoroe{hyI)piperazi!i-l-yl] 
ethoxy and 3-[4-(2.2 ? 2-irifluomethyl)piperazin-l-ylj 
ptopoxy; and 

n is 1 and the R 3 group is located at the 6 -position of the 
23-methy!enedioxypyridin-4-yl group and is selected from 
chloro and bromo: 

or a pharmaceutically-acceptablc acid- addition salt thereof. 

A further particular compound of the invention is a 
qui nazo line derivative of the Formula I wherein: 

Zis NH; 

m is 2 and the R 1 groups, which may be the same or 
different, are located at the 5- and 7-positions and the R 1 
group at the 5-position is selected from methoxy, ethoxy, 
propoxy, isopropoxy, buioxy. telrahydrofuran-3-yloxy, let- 
rahydropyranyloxy. pyrrolidin-3-yloxy. pyrrol idin-2-yl- 
methoxy. 3-piperidinyloxy, 4-piperidinyloxy. piperidin-3-yI- 
methoxy, pipcridin-4-yUiiethoxy, cyclobutyloxy. 
cyclopentyloxy ajid cyclohexyloxy, and the R l group at the 
/-position is selected from hydroxy, methoxy, ethoxy, pro- 
poxy, isopropoxy buioxy, 2-pyrrolidin-l-ylcmoxy, 3-pyrro- 
lidm-l-ylpropoxy, 4-pyrrolidin-l -ylbutoxy, 2-pyrroIidm-2- 
ylethoxy, 3-pyrrol idin-2-ylpropoxy, 2-morpholinoethoxy, 

3- morpholinopmpoxy, 4-morpholinobutoxy, 2-(l,l-diox- 
otetrahydro-4H - 1 .4-thiazin-4-yl)eihoxy, 3-(l , 1 -dioxotet- 
rahydro-4H- 1 ,4-thiazin-4-yl)propoxy, 2-piperidinocthoxy, 
3-piperidinopropoxy, 4-pipcridinobutoxy, 2-piperidin-3- 
ylethoxy, 2-piperidin-4-ylethoxy : 2-homopiperidin-i- 
ylethoxy, 3-homopiperidin-l-ylpropox>\ 3-(l ,2,3,6 -tetrahy- 
dropyridin- 1 -yt)propoxy, 2-pi perazin-1 -ylethoxy, 
3-piperazin-l-ylpropoxy, 2-homopiperazin- 1 -ylethoxy and 
3-homopipcrazin-l -ylpropoxy. 

and wherein any CH 2 orCH 3 group within a R l substituent 
optionally bears on each said CH> or CH 3 group one or more 
chloro groups or a substituent selected from hydroxy oxo, 
amino, methoxy, methyl sulphonyl, methylamino, dimethy- 
lamino, diisopropylamino, N-ethyl-N -methylamino. 
N-isopropyl-N-metbylanuno and acctoxy, 

and wherein any heterocyclyl group within a substituent on 
R 1 optionally bears 1 or 2 substituents, which may be the 
same or different, selected from fluoro, chloro, trifluorom- 
ethyh hydroxy, amino, methyl, ethyl, methoxy, methylene- 
dioxy ethylidendioxy and isopropylidcnedioxy, and a pyrro- 
Iidin-2-yI, pyrrolidin-3-yl, piperidin-3-yl, piperidin-4-yl. 
piperazin- 1 -y 1 or homo piperazin- 1 -yl group within a R 1 sub- 
stituent is optionally N-substituted with methyl, ethyl, propyl, 
allyl, 2-propynyl, methy isulphonyl, acetyl, propionyl, isobu- 
tyryl, 2-fluoroethyl, 2,2-difiuoroethyl, 2,2,2-trifluoroethyl or 
cyanomethyl. 

and wherein any heierocycry 1 group within a substituent on 
R l optionally bears I or 2 oxo substituents; 

n is 0 or n is 1 and the R 3 group is located at the 5- or 
6-position of the 2.3-methy!enedioxypyridin-4-yi group and 
is selected From fluoro. chloro. bromo, triiluoro methyl 
cyano. hydroxy, methyl, ethyl, methoxy and ethoxy; 
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or a pharmaceutically-accepiable acid-addition salt thereof. 

A further particular compound of the invention is a 
quinazoline derivative of the Formula I wherein: 
, Z is NH; 

m is' 1 and the R 1 group is located at the 5-position and is 
selected from ethoxy, propoxy, isopropoxy. buioxy, tetrahy- 
drofuran-3-yloxy, tetrahydropyran-4-yloxy, tetrahydrothien- 
3 -y Ioxy, 1 , 1 -dioxotetrahydrothien-3-y loxy. tetrahydrothi - 

J o opyran-4-yloxy, 1 , 1 -dioxotetrahydrothiopyran-4-yloxy. 
N-methylazetidin-3-yioxy, N-ethylazetjdin-3-yIoxy, 
N-isoprapyIazetidin-3-yloxy, pyrrolidin-3-yloxy, 
N-methyIpyrrolidin-3-yloxy, pyrrol idin-2-ylmethoxy, 3-pip- 
eridinyloxy. N-methylpiperidin-3-yloxy. 4-piperidinyloxy, 

15 N-methylpiperidin-4-yloxy, N-allylpiperidin-4-yloxy, 
N-prop-2-ynylpiperidin-4-yloxy. N-acerylpiperidin-4-yloxy. 
M-methylsulplKjnylpiperidin-4-yloxy, 
N-(2-methoxyethyl)piperidi n-4-y loxy, piperidin-3 -yl - 
methoxy, N-metiwlpiperidin-3-ylmethoxy, piperidin-4-yl- 
methoxy, N-methylpiperidin-4-ylmethoxy, cyclobutyloxy, 
cyclopentyloxy and cyclohexyloxy. 

or m is 2 and the first R l group is located at the 5-position 
and is selected from the group of substituents listed immcdi- 

25 atejy above and the second R l group is located at the 7 -posi- 
tion and is selected from 2-pyrrolidin- 1 -ylethoxy, 3-pyrroli- 
din-1 -ylpropoxy, 2-[(3RS 5 4SR)-3,4- 
methylenedioxypyrrolidin- 1 -yljethoxy, 3-{(3RS,4SR)-3 J 4- 
methylenedioxypyrrolidin- 1 -y Ijpropoxy. 

50 2-morpholinoethoxy, 3-inorpholinopropoxy. 2-(l,l-diox- 
otetrahydro-H- 1 ,4-thiazin-4-yl)ethoxy, 3-( 1 , 1 -dioxotetrahy- 
dro-4H-l,4-miazin-4-yl)propoxy, 2-piperidinoethoxy 3-pip- 
eridinopropoxy. 2-piperidin-3-ylethoxy, 2-( 

^ N-methylpiperidin-3-yl)ethoxy ! 3 -piperidin-3 -ylpropoxy, 3-( 

35 N-methylpiperidin-3-yl)propoxy ! 2 -piperidin-4- ylethoxy, 2-( 
N-methylpiperidin-4-y l)ethoxy, 3-piperidin-4-yipropoxy, 3-( 
N-methylpiperidin-4-yl)propoxy. 2-(l ,2,3.6 -tetrahydropyri- 
din- 1 -y 1 )ethoxy, 3 -(1, 2,3,6 -tetrahydropyridin- 1 -y l)propoxy 7 

w 2 -(4-hydroxypiperidin- 1 -y l)ethoxy, 3 -(4 - hydroxy pi perid in - 
I -yI)propoxy s 2-piperazin-l -ylethoxy, 3-piperazin-l-ylpro- 
poxy, 4 -piperazin- l-ylbutoxy, 2-(4-methylpiperazin-l-yl) 
ethoxy, 3-(4-methylpiperazin-l-yl)propoxy, 4-(4- 
methylpiperazin- 1 -yl)butoxy, 2-(4-allylpiperazin- 1 -yl) 

45 ethoxy. 3-(4-allylpiperazin-l-yl)pa)poxy. 2-(4-prop-2- 
ynylpiperazin-1 -ylethoxy, 3-(4-prop-2-ynylpiperazin-l-yl) 
propoxy. 2-(4-meihylsulphonyIpiperazin-l-yl>ethoxy, 3-(4- 
memylsulphonylpiperazin- 1 -yl)propoxy, 2-(4- 
acetylpiperazin^l -yl)ethoxy, 3 -(4 -acetyl piperazin- 1 -yl) 

so propoxy, 4-(4-acctylpiperazin-l-yl)butoxy, 2-(4- 
isobutyry (piperazin- 1 -yl)ethoxy, 3-(4-isobutyrylpiperazin- 
1 -yl)propoxy, 4-(4-isobutyrylpiperazin-l -yl)butoxy, 2-[4-(2- 
rluoroelhyl)piperazin-l -yl ] ethoxy, 3-|4-(2-fluoroethyl) 
piperazin- l-yl]propoxy, 2-f4-(2,2,2-trirluoroethyl) 

^ piperazin- l-yl]ethoxy ; 3-[4-{2,2,2-tritluoroeihy l)piperazin- 

1 - yljpropoxy, 2-(4-cyanomethylpiperazin-l-yl)ethoxy, 3-(4- 
cyanomethylpiperazin-i -yl)propoxy. 2-[2-(4- 
methy!piperazin-l-y|)eihoxyJethoxy, 2-chloroelhoxy, 
3 -chloropropoxy, 4 -chiorobutoxy. 2-methy Isu 1 phony lethoxy. 
3-methylsulphonyIpropoxy, 2 -(2 -methoxy ethoxy leihoxy. 

2- (4-pyridyloxy)etltoxy, 3-pyridylmethoxy and 2-cyanopy- 
rid-4-ylmethoxy; 

n is 0 or n is 1 and the R y group is located at rtte 5- or 
65 6-position of the 2.3-raethyIenedioxypyridm-4-yl group and 
is selected from chioro, bromo, trifiuoro methyl, cyano, 
hydroxy, methyl, ethyl, methoxy and ethoxy; 
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or a pharmaceutically-acceptable acid-addition salt thereof. 

A further particular compound of the invention is a 
quinazoline derivative of the Formula I wherein: 

Z is NH: 

m is I and the R 1 group is located at the 5-position and is 
selected from propoxy, isopropoxy teirahydroniran-3-yloxy : 
tctrahydropyranyloxy, pyrroli din-3 -y loxy. 

N-methylp>Trolidin-3-yloxy T pyrrol idin-2-y Imeihoxy, 3-pip- 
eridinyloxy, N-memylpiperidin-3-yioxy, 4-piperidinyloxy, 
N-methylpiperidin-4-yloxy, N-ulIylpiperidin-4-ylnxy, 
N -prop-2-ynylpiperidin-4-y loxy, N -acetylpiperidm-4 -y loxy. 
N-raethylsulphonylpiperidm-4-yloxy. pipcridin-3-yl- 
mcthoxy. N-methylpiperidin-3-\0methoxy. piperidin-4-yl- 
methoxy, N-methylpiperidm-4-ylmcthoxy. eye lobuty loxy; 
cyclopentyloxy and cyclohexyloxy. 

or m is 2 and the first \V group is located al the 5-position 
and is selected from the group of substitucnts listed immedi- 
ately above and the second R 1 group is located at the 7-posi- 
tion and is selected from 2-pyrrolidin-i-yictboxy, 3-pyrroli- 
din- 1 -ylpropoxy, 2-[(3RS ? 4SR)-3 A- 

rnethylenedioxypyrrolidin- 1 -yljethoxy. 3-|(3RS,4SR)-3,4 
memylenedioxypyrrolidin- 1 -yljpropoxy, 

2- morpholinoethoxy, 3-mojrpholinopropoxy. 2-(l,l-diox- 
otetxahydro-4H- 1 ,4-thiazin-4-yljethoxy, 3-( 1 , 1 -dioxotet- 
rahydro-4H- 1 .4-tlria2in-4-yl jpropoxy. 2-piperidinoeihoxy, 

3- piperidinopropoxy, 2-piperidin-3-yl ethoxy, 2-( 
N-methYlpiperidin-3-yi)cthoxy. 3 -piperidin-3 -y Ipropoxy, 3 ( 
N-methylpiperidin-3 -yljpropoxy, 2-piperidin-4-ylethoxy\ 2-( 
N-methylpiperidin-4-yI)ethoxy ; 3-piperi6^n>4-ylpR>pox\' ; 3-( 
N-methylpiperidin-4-yl)propoxy, 2-( 1 ,2,3,6-tetrahydropyri- 
din- 1 -yljeihoxy, 3-( 1 ,2,3 ,6-t eirahydropy ridin- 1 -yljpropoxy, 
2 -{4-hydroxypiperidin- 1 -yljethoxy, 3 - (4-hydroxypiperidin - 
1 -yljpropoxy, 2-pipcrazin-l-ylethoxy, 3-pipcrazin-l -ylpro- 
poxy. 4-piperazin-l -ylbutoxy, 2-(4-memylpiperazin- 1-yl) 
ethoxy. 3-(4-methylpipemzin-l -yljpropoxy, 4-(4- 
methyl piperazin- 1 -yl)butoxy 3 2-(4-alIylpiperazin- 1 -yl) 
ethoxy, 3-(4-allylpipcrazin-l -yljpropoxy, 2-(4-prop-2- 
yny Ipiperazin- 1 -yljethoxy, 3-(4-prop-2-ynylpiperazm- 1 -yl ) 
propoxy, 2-(4-melhylsuIphonylpiperazm-l-y|)ethoxy, 3-(4- 
methyl sulphony Ipiperazin- 1 -y i jpropoxv. 2-(4 - 
acety Ipiperazin- 1 -yljethoxy. 3-(4-acety}piperazin- 1 -yl) 
propoxy, 4-(4-accrylpipcra7jn-l-yl)butoxy. 2-(4- 
isobutyry Ipiperazin- 1 -yljethoxy, 3-(4-isobutyrylpiperazin- 

1 - yljpropoxy. 4-(4-isobutyrylpipcrdzin-l-yl)butoxy, 2-(4-(2- 
fluoroethyljpipcrazin-1 -yljethoxy, 3-{4-(2-fluoroethy 1) 
piperazin- 1 -yljpropoxy, 2-f4-(2 7 2 ; 2-trifluoroethyi) 
piperazin- l-yijethoxy, 3-[4-(2,2,2-trifluorocthyljpiperazin- 
1 -yljpropoxy, 2-(4-cyanomethylpiperazin- 1 -yljethoxy,, 3-(4- 
cyanomethylpiperazin- 1 -yl)propoxy, 2-f 2-(4- 
methylpiperazin- 1 -yljethoxy] ethoxy, 2-chloroethoxy, 
3-chloropropoxy. 4-chlorobutoxy, 2-methylsulphonylethoxy, 

3- methylsuIphonyIpropoxy ; 2-(2-memoxyethoxyjethoxy. 

2- {4-pyridyloxy)ethoxy. 3-pyridylmethoxy and 2-cyanopy- 
rid-4-yimethoxy: 

n is 0 or n is I and the R 3 group is located at the 5- or 
fi-position of the 2,3'-methylenedioxypyridin-4-y! group and 
is selected from chloro, bromo, trifluorc methyl, cyano, 
hydroxy, methyl, ethyl, methoxy and ethcxy; 

or a pharmaceutically-acceptable acid-addition salt thereof. 

A further particular compound of the invention is a 
quinazoline derivative of the Formula 1 wherein: 

Z is NH: 

m is 1 and the R ! group is located at the 5-position and is 
selected from prupoxy. isopropoxy. ietrahydn>pyran-4-yloxy. 

4- piperidinyloxy and N-methyjpipcridin-4-yioxy, 
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or m is 2 and the first R* group is located ai the 5-position 
and is selected from the group of suhsiituents listed immedi- 
ately above, and the second R J group is located at the 7-po- 
sition and is selected from 2-pyrrolidin-l-yIethoxy, 3-pyrro- 
5 lidin-1 -ylpropoxy, 2-[(3RS,4SR)-3 ; 4- 
methylencdioxypyrroiidin- 1 -yljethoxy, 3-[(3RS,4SR)-3,4- 
rnelhyleneajoxypyrrolidin- 1 -y I {propoxy, 

2- morpholinoethoxy, 3-morpholinopropoxy, 2-( i , I -diox- 
otetrahydro-4H- 1 ,4-thiazin-4-yl)ethoxv 3-( 1 , 1 -dioxotet- 

iu rahydro-4H- 1, 4-thiazm-4 -yljpropoxy. 2-piperidinoethoxy. 

3- piperidinopropoxy. 2-piperazin-l -ylcthoxy, 3-piperazin- 1 - 
ylpropoxy. 4-piperazin-l -ylbutoxy, 2-(4-methylpiperazin-l- 
yljethoxy. 3 -(4-memy I pi perazin-1 -yljpropoxy, 2-(4-ally]pip- 
erazin- 1 -yljethoxy, 3 -(4 -ally tpiperazi n- 1 -yljpropoxy, 2-(4 - 

i5 prop-2-ynylpiperazin-l -yljethoxy, 3-(4-prop-2- 
ynylpiperazin- 1 -yl jpropoxv, 2-(4 -acetylpiperazin- 1 -yl j 
ethoxy, 3-(4-acetylpipeiazin-3 -yljpropoxy, 2«(4 
isobut\Ty Ipiperazin- 1 -yljethoxy, 3-(4-isobutyrylpiperazin- 
1 -yljpropoxy, 2-|4-(2,2.2-trifluoroethyl jpipcrazin-1 -ylj 
20 ethoxy and 3-|4-(2,2 I 2-triiluoroethyrjpiperaZLn-l-yl]pro- 
poxy; and 

n is 0 or n is 1 and the R 3 group is located at the 5- or 
6-position of the 2.3-methylcnedioxypyridin-4-yl group and 
is selected from Huoro. chloro. bromo. trifluoromethyl and 
25 cyano; 

or a pluirmaceutically-acceptable acid-addition salt thereof. 

A further particular compound of the invention is a 
quinazoline derivative of the Formula I wherein: 
31) 7- is NH; 

m is 2 and the first R' group is located at the 5-position and 
is selected from isopropoxy and tetrahydropyran-4-yloxy, 
and the second R J group is located at the 7-position and is 
selected from 2-pyrrolidin-l-ylethoxy, 3-pyrrolidin-l-ylpm- 
, 5 poxy. 2-[(3RS,4SR)-3,4-methyleiiediox>'pvrrolidin''l -yl] 
ethoxy : 3-[(3RS J 4SRj-3,4-methylcnedioxypyrrolidin-l -ylj 
propoxy, 2-morpholinoethoxy, 3-morphclinopropoxy, 
2-piperidinoetiioxy, 3-piperidinopropoxy, 2-piperazin-l- 
ylelhoxy 5 3-ptperazin- 1 -ylpropoxy, 2-(4-methylpipera/in-l - 
40 yljethoxy, 3 -(4 -methyl piperazin- 1 -yljpropoxy, 2-(4-allylpip- 
erazin-1 -yljethoxy, 3-(4-allylpipcrazin-l -yljpropoxy, 2-(4- 
prop-2-ynylpiperazin- l-yl jethoxy, 3-(4-prop-2- 
ynylpiperazin- 1 -yljpropoxy, 2-(4-acetyipiperazin-l -ylj 
ethoxy. 3-(4-aceiylpiperazin-l-yl)pn)poxy. 2-(4- 
45 isobutyrylpiperazin-1 -yljethoxy, 3-(4-isoburyrylpiperazin- 
1 -yljpropoxy, 2-I4-(2-hydroxyethyIjpiperazin- \ -yljethoxy, 
3 -[4- (2-hydroxyethyljpiperazin-l -yljpropoxy, 2-l4-(2,2.2- 
triiluoroethyl jpiperazin-1 -yljethoxy, 3-{4-(2,2,2-trifluoroet- 
hyljpipera/in- 1 -yljpropoxy.. 2-j.4-(2-dimethyiaminoaceiy] j 
piperazin- 1 -yljethoxy and 3-f4-(2-dimethyiamino<icer>1j 
piperazin- 1 -yljpropoxy; and 

n is i and the R 3 group is located at the 5-position of the 
2,3«meihyienedioxypyridm-4-yl group and is selected from 
chloro and bromo; 

55 or a pharmaceutically -acceptable acid-addition salt thereof. 
A further particular compound of the invention is a 
quinazoline derivative of the Formula 1 wherein: 
Z is NH: 

m is 2 and the first R l group is located at the 5-position and 
60 is selected from isopropoxy and tetrahydropyran-4-yloxy, 
and the second R J group is located at the 7-posiiion and is 
selected from 2-pyrrcIidin-i -ylethoxy, 3-pyrrolidin-l -ylpro- 
poxy, 2-((3RS„.4SR j-3,4-methy ienedioxypy rrolidin- 1 -ylj 
ethoxy, 3-|(3RS.4SR>3,4-methylenedioxypyrrolidin- 1 -ylj 
65 propoxy. 2-morpholinoeihoxy, 3-morphoiinopropoxy, 
2-piperidinoethoxy, 3-piperidinopropoxy, 2-(4-methylpiper- 
azin- 1 -yljethoxy. 3-(4-methylpiperazin- 1 -yljpropoxy, 2-(4- 
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aJlylpiperazin- 1 -yljethoxy. 3-(4-ailylpiperazin- 1 -yl)pro- 
poxy, 2-(4-prop-2-ynylpipew.in-l -yl)cihoxy t 3-(4-prop-2~ 
yny!piperazin-l-yI)propoxy, 2-(4-acetylpiperazin-l-yI) 
ethoxy, 3-(4-acetylpiperazin-l-yJ)propoxy, 2-(4- 
isobmyrylpiperazin- 1 -y l)ethoxy, 3-(4-isobmyrylpiperazin- 
l-yl)propoxy, 2-[4<2 ? 2 ; 2-triflv,oioeUiyI)pipera2iii-l-yi] 
ethoxy and 3-t4^2,2>trifiiHm)eihy!)piperj/m-]-yI] 
propoxy; and 

c is 1 and the R* group is located at the 5-posiiion of the 
23-methyIenedioxypyridin-4-yl group and is selected from 
cliloro and bronio; 

or a pharmaceutically-aceeplable acid-addition salt thereof. 

A further particular compound of the invention is a 
quinazoline derivative of the Formula I wherein- 

Z is NH: 

m is 2 and the first R 1 group is located at the 5-position and 
is selected from isopropoxy and teirahydropyran-4-yloxy. 
and the second R 1 group is located at the 7-position and is 
selected from 2-pym^iidm-l-yIethoxy, 2-[(3RS,4SR)-3.4- 
nieihylenedioxypyrrolidin- 1 -yljethoxy, 2-morpholinoet- 
hoxy, 3-morphoiinopropoxy, 2-piperidinoethoxy, 2-piper- 
azin- l-ylethoxy, 2-(4-methylpir*?razin- 1 -yl)ethoxy\ 2-<4- 
prop-2-y ny Ipipera an-l -y l)ethoxy, 3-(4-prop-2- 
yny!pipera2in-]-yl)propoxy J " 2-(4-acetylpiperazin-l-yI} 
ethoxy, 2-j4-(2-hydroxycmyi)piperazin-l -yljethoxy and 
2-(4-(2-d!methyiaminoacetyl)pipenizin- 1 -yljethoxy; and 

n is i and the R 3 group is located at the 5-position of the 
2,3 -methy leneo*ioxypyridin-4-y| group and is a chloro group; 

or a pharmaceutically-acceptable acid-addition salt thereof. 

A further particular compound of the invention is a 
quinazoline derivative of the Formula I wherein 

Z is NH; 

m is 2 and the first R 1 group is located at the 5-position and 
is selected from isopropoxy and tetrahydropyran-4-ylox>\ 
and the second R l group is located at the 7-position and is 
selected from 2-pyrrolidin- l-ylethoxy. 2-{(3RS,4SR)-3,4- 
methylenedioxypyrrolidin- 1 -yljethoxy. 2-morpholinoet- 
hoxy, 2-piperidinoethoxy, 2-piperazin- 1 -ylethoxy. 2-(4-rne- 
thylpiperazin-l-yl)ahoxy, 2-(4-prcp-2-ynylpiperazin-l-yl) 
ethoxy, 2-(4-acetylpiperazin- 1 -yljethoxy, 2-| 4-(2- 
hydroxyethyl)piperazm-l-y}Jethoxy and 2-|4-(2- 
dimethy laminoacety l)piperazin- 1 -yljethoxy; and 

n is 1 and the R > group is located at the 5-position of the 
2.3-methylenedioxypyridin-4-yl group and is a chloro group; 

or a pharmaceutically-acceptable acid-addition salt thereof. 

A further particular compound of the invention is a 
quinazoline derivative of the Formula I wherein: 

ZisNH; 

in is 2 and the first R 5 group is a 5-i sopropoxy group and the 
second R 1 group is located at the 7-position and is selected 
from 2-pyrrolidin-l-yIelhoxy, 2-[(3RS,4SR)-3,4-mechyleiie- 
dioxypyrroJidin-1 -yljethoxy, 2-morpholinoelhoxv\ 2-piperi- 
dinoethoxy, 2-piperazin- l-ylethoxy. 2-(4-meihylpiperazin- 
l-yl)ethoxy, 2-(4-acctylpiperazin-l-yi)ethoxy and 2-[4-(2- 
hydroxyethyl)piperazin-l -yljethoxy; and 

n is 1 and the R 3 group is located at the 5-position of the 
23-methyienedioxypyridin-4-yl group and is a chloro group; 

or a pharmaceutically-acceptable acid-addition salt thereof. 

A further particular compound of the invention is a 
quinazoline derivative of the Formula 1 wherein: 

2 is NH; 

m i s 2 and the first R 1 group is a 5 -isopropoxy group and the 
second R 5 group is located at the 7-position and is selected 65 
from 2 - i (3 RS.4S R )- 3,4- methy lenedioxy pyrrol idi n- 1 -vl j 
elboxy. 2-piperazm-! -ylethoxy, 2-(4-merhylpipcrazin-I-yl) 
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ethoxy, 2-(4-acetylpipemzin-l-yJ)edioxy and 2-{4-(2-hy- 
droxyethyi )piperazin- 1 -yljethoxy ; and 

n is 1 and the R 3 group is located at the 5-position of the 
2,3-met!iylenedioxypyridin-4-yj group and is a chloro group; 

or a pharmaceutically-acceptable acid-addition salt thereof. 

Particular compounds of the invention are. for example, the 
quinazoline derivatives of the Formula I that are disclosed 
within Example 3. and Example 6(1) to 6(7) hereinafter. 
IG A particular compound of the invention is. for example, a 
quinazoline derivative of the Formula 1 selected from: — 
4-( 5-chloro-2 .3 -methy lenedioxypyrid-4 -y lainino)-6-meth- 
oxy-7-l 3-(4-prop-2-ynylpiperdzin- 1 -yf)propoxy jquinazo- 
line, 

1 5 4-(5-chloro-2 v 3-methylenedioxypyrid-4-y lamino)-7 -J3-(4- 
isoburyryipiperazm- 1 -yl)propoxy]-6-methoxyquinazo- 
line, 

4-(5-chloro-2,3-methyienedioxypyrid-4-vlamino)-6-meth- 
oxy-7-{3-{4-(2.2 ? 2-trinuoroe%rjpiperazin-l -yl] 
20 propoxy} quinazoline and 

4-(5-chloro-23-methylenedioxypyrid-4-yIamino)-6-meth- 
oxy-7-[2-(4-prop-2-ynylpiperazin- 1 -y i )eihoxyjquinazo- 
line; 

25 or a pharmaceutically-acceptable acid-addition salt thereof. 
A further particular compound of the invention is, for 
example, a quinazoline derivative of the Formula I selected 
from: — 

7-[ 2-(4-acety 1 pi perazi n - ) -y l)eihoxy |4 - ( 5 -chloro-2.3 - rrieth- 
30 ylenetlioxypyrid-4-ylamino)-5-tetrahydropyran-4-ylox- 
yquinazoline, 

4-( 5-chloro-2,3 -methy lenedi oxypy rid-4-y lamino )-7 - {2- 
{ (3RS,4SR)-3,4-methylenedioxypyrrolidin- 1 -yljethoxy }- 
5- tetnmydropyran-4 -yloxyquina zol i ne. 
35 4-(5-chloro-2 > 3-methyienedioxypyrid-4-ylamino)-7-(2-{4- 
prop-2-yiiylpiperazm-l-yl)ethoxyJ-5-tetrahydK>pyran-4- 
yloxy quinazoline, 

4-(5-chloro-2 ? 3-methylenemoxypyrid-4-ylamino)-7-[3-(4- 
prop-2-ynylpiperazin-l -y l)propoxy ] -5-tetrahydittpyraxi- 
1 4-yloxyquinazoline. 

4-<5-chlorc)-2..3-methylejiediox>'pyrid-4-ylaniino)-7-(2- 
morphoIinoethoxy)-5-tetrahyoVopyran-4-yloxyquinazo- 
line and 

45 4-(5-chloro-2J-methylenedioxypyrid-4-ylamino)-7-(3- 

morpholinopropoxy)-5-tetraliydropyran-4-yloxyquinazo- 
line; 

or a pharmaceutically-acceptable acid-addition salt thereof. 
A further particular compound of the invention is. lor 
- u example, a quinazoline derivative of the Formula I selected 
from: — 

7-[2-(4-acetylpiperazin- 1 -yl)ethoxyJ4-(5-chJoro-2 f 3-meth- 
ylenedioxypyrid-4-ylamino)-5-isopropoxyquinazoline, 
5 5 4 -( 5-chloro-2,3 -methyl enedioxypyrid-4-y lamino)-5-isopro- 
poxy-7-(2-piperazin- 1 -ylethoxyjquinazoline, 
4-(5<hIoro-2,3-meihylenedioxypyrid-4-ylaniino)-7-{2-{4- 
(2-hydroxyethyl)piperazin- 1 -yljethoxy } -5-isopra- 
poxyquinazoline, 
6{j 4-(5-chloro-2,3-methylenedioxypyrid-4-ylaniino)-5-isopro- 
pox>'-7-(2-pyrrolidin-l-ylethoxy)quinazoline, 
4-{ 5-chloro-2 : 3 -methylencdioxypyrid-4 -y lamino)- 5 -isopro- 
poxy- 7-(2 -pi peri dinoethox>')quinazo I ine, 
4-(5-chloro-2.3-methylenedioxypyrid-4-yIamino}-5-isopro- 

poxy-7-(2-morpholinoethoxy)quinazo!ine. 
4-(5-chlonv2,3-methylenedioxv T ,yrid-4-yIaniino}5-i^ 
poxy-7-(3-morphojinopropoxy)quinazoline. 
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4-(5-chJoro-2,3-raethylenedioxypyrid-4-yta^ 
poxy-742^;4-pmp-2-ynyIpip^a7in-l-y»)ethoxy|qmnazo. 
line. 

4-(5-chloro-2 r 3-mcihylencdioxypyrid^-yIamino)-5-isopro- 
poxy.7-(2-(4-nieihyIpipera2iQ- 1 -yl)eihoxy]quinazoHne 
and 

4-(>chloro-2..VmeUiyleF}edioxypyrk^^ 

(2-dimemylaminoacctyl)pipera»n-l -yijethoxy }-5-iso- 
propoxyquinazoline; 

or a phannaceutically-acceptable acid-addition sail thereof. 

A quinazoline derivative of the Formula I, or a pharmaceu- 
tically-acceptable salt thereof, may be prepared by any pro- 
cess knowQio be applicable to the preparation of chemically- 
related compounds. Such processes, when used to prepare a 
quinazoline derivative of the Formula I are provided as a 
further feature of the invention and are illustrated by the 
following representative process variants in which, unless 
otherwise slated, in, R } , Z, n and R 3 have any of the meanings 
defined hereinbefore. Necessary starting materials may be 
obtained by standard procedures of organic chemistry. The 
preparation of such starting materials is described in conjunc- 
tion with the following representative process variants and 
within the accompanying Examples. Alternatively necessary 
starting materials arc obtainable by analogous procedures to 
those illustrated which are within the ordinary skill of ;m 
organic chemist. 

(a) For the product ion of those compounds of the Formula ! 
wherein Z is anO. S or N(R 2 ) group, the reaction of a quinazo- 
line of the Formula 11 



32 




wherein L is a displaceable group and m and R 1 have any of 
the meanings defined hereinbefore except that any functional 
group is protected if necessary, with a compound of the For- 
mula ID 



in 




wherein X is C), S, or N(R") and n, R* and R? have any of the 
meanings defined hereinbefore except that any functional 
group is protected if neeessary. whereafter any protecting 
group that is present is removed by conventional means. 

The reaction may conveniently be carried out in the pres- 
ence of a suitable acid or in the presence of a suitable base. A 
suitable acid is. for example, an inorganic acid such as. for 
example, hydrogen chloride or hydrogen bromide. A suitable 
base is, for example, an organic amine base such as, for 
example, pyridine. 2.6-1 uridine, collidine, 4-dimeihylaini- 
nopyridice, tricthylaraine. morphoiine, N-mcthylmorphoiine 



ordiazabicyclo[5.4.0jundec-7-ene, or, for example, an alkali 
or alkaline earth metal carbonate or hydroxide, for example 
sodium carbonate, potassium carbonate, calcium carbonate, 
sodium hydroxide or potassium hydroxide, on for example, 
5 an alkali metal amide, for example sodium hexametbyldisi- 
lazane, or, for example, an alkali metal hydride, for example 
sodium hydride. 

A suitable displaceable group L is. for example, a halo- 
gep.o, alkoxy, aryloxy or sulphonyloxy group, for example a 
to chloro. bromo, methoxy, phenoxy, pentafiuorophenoxy, 
methanesulphonyioxy or ioluene-4-sulphonyloxy group. The 
reaction is conveniently carried out in the presence of a suit- 
able inert solvent or diluent, for example an alcohol or ester 
such as methanol, ethanol, isopropanol or ethyl acetate, a 
15 halogenated solvent such as methylene chloride, chloroform 
or carbon tetrachloride, an ether such as tetraliydrofuran or 
1 ,4-dioxan, an aromatic solvent such as toluene, or a dipolar 
aprotic so Kent such as N.N-dimethylformamide, N, 
N-dimethylacetamide, N-mcthyl pyrrol idin-2-one or dimeth- 
20 ylsulphoxide. The reaction is conveniently carried out at a 
temperature in the range, for example, 0 to 250° C. preferably 
in the range 0 to 120° C. 

Typically, the quinazoline of the Formula 11 may be reacted 
with a compound of the Formula 111 in the presence of an 
25 aprotic solvent such as N.N-dimethylfonnamide, conve- 
niently in the presence of a base, for example potassium 
carbonate or sodium hexameihyldisilazane, and at a tempera- 
ture in the range, lor example, 0 to 1 50* C. preferably in the 
range, for example, 0 to 70° C. 
30 The quinazoline derivative of the Formula 1 may be 
obtained from this process in the form of the free base or 
. alternatively it may be obtained in the form of a salt with the 
acid of the formula H-L wherein L has the meaning defined 
hereinbefore. When it is desired to obtain the free base from 
35 the salt, the salt may be treated with a suitable base, for 
example, an organic amine base such as, for example, pyri- 
dine, 2,6-lutidine. collidine, 4-dimethylaminopyridine, tri- 
cthylamine, morpholine, N-methylmorpholine or diazabicy- 
clo(5.4.0]undec-7-ene, or, for example, an alkali or alkaline 
40 earth metal carbonate or hydroxide, for example sodium car- 
bonate, potassium carbonate, calcium carbonate, sodium 
hydroxide or potassium hydroxide. 

Protecting groups may ingeneral be chosen from any of the 
groups described in the literature or known to the skilled 
45 chemist as appropriate for the protection of the group in 
question and may be introduced by conventional methods- 
Protecting groups may be removed by any convenient method 
as described in the literature or known to the skilled chemist 
as appropriate for the removal of the protecting group in 
so question, such methods being chosen so as to effect removal 
of the protecting group with minimum disturbance of groups 
elsewhere in the molecule. 

Specific examples of protecting groups are given below for 
the sake of convenience, in which "lower", as in, for example. 
55 lower alky I. signifies that die group to which it is applied 
preferably has 1-4 carbon atoms, it will be understood thai 
these examples are not exhaustive. Where specific examples 
of methods for the removal of protecting groups are given 
below these are similarly not exhaustive. The use of protect- 
ing groups and methods of deprotection not specifically men- 
tioned are, of course, within the scope of the invention. 

A carboxy protecting group may be the residue of an cster- 
fonningaliphaiicorarv'ialiphaiic alcohol or of an ester-form- 
ing silanol (the said alcohol or silanol preferably containing 
1-20 carbon atoms). Examples of carboxy protecting groups 
include straight or branched chain (1 - I2C)alkyI groups (for 
example i so propyl, and ten-buiy)}; lower a ikoxy-iowcr alky 1 



60 



65 



Case 1 :09-cv-01 037-HHK Document 1 Filed 06/04/2009 Page 27 of 47 



US 7,4i 

33 

groups (for example methoxy methyl, ethoxymethyl and 
isobutoxymeihyl); lower acyloxy-lower aikyl groups, (for 
example acctoxymcthyi. propionyloxymethyl. butyryloxym- 
ethyl and pivaioyloxy methyl): lower alkoxycarbonyloxy- 
lower alkyl groups (for example 1 -methox>'car"bonyloxyethyl 
aud l-elhoxycarbojiyloxyethyl); aryl-lower alkyl groups (for 
example benzyl. 4 -methoxy benzyl. 2-nilrobenzyl, 4-ni- 
trobenzyl, benzhydryl and phthalidyl); tri(lower alkyllsilyl 
groups (for example trimethylsilyl and tert-buryldimethylsi- 
lyi); iri(Iower alky l)silyj -lower alkyl groups (for example 
trimethylsilyletliyl); and (2-6C)alkenyl groups (for example 
ally}). Mel hods particularly appropriate for the removal of 
carboxyl protecting groups include for example acid-, base-, 
metal- or enzymicaily -catalysed cleavage. 

Examples of hydroxy protecting groups include lower 
aikyl groups (for example tert-butyl). lower alkenyl groups 
(for example allyl); lower alkanoyi groups (for example 
acetyl); lower alkoxycarbonyl groups (for example tert-bu- 
toxycarbonyl); lower alkeny loxycarbonvl groups (for 
example ally loxycarbonvl); aryl-lower alkoxycarbenyl 
groups (lor example ben zy loxycarbonvl. 4-methoxybenzy- 
loxycarbonvl, 2 -nitrobenzy loxycarbonvl and 4-nitrobenzy- 
loxycarbonyl); tri(loweralkyl)silyl (for example trimethylsi- 
lyl and lert-buryldimelhylsilyl) and aryl-lower alkyl (lor 
example benzyl) groups. 25 

Examples of amino protecting groups include formyl, aryl- 
lower alkyl groups (for example benzyl and substituted ben- 
zyl, 4-methoxy benzyl, 2-nhrobenzyi and 2.4-dimethoxyben- 
zyl, and triphenylmethyl): dM-anisylmethyl and furylmethyl 
groups; lower alkoxycarbonyl (for example tert-butoxycar- 30 
bonyl); lower alkeny loxycarbonvl (for example ailyloxycar- 
bonyl); aryl-lower alkoxycarbonyl groups (for example ben- 
zyloxycarbony J. 4-methoxybenzy loxycarbonvl . 

2- n ilro benzyl oxycarbony 1 and 4 - ni trobenzy lo xy carbo ny 1) ; 
UrialkylsiJyl (for example triinethy Isi lyl and ten-buty ldimeth- 35 
ylsilyl); alkyl i dene (for example methylidene) and ben- 
zylidene and substituted benzyl idene groups. 

Methods appropriate for removal of hydroxy and amino 
protecting groups include, for example, acid-, base-, metal- or 
enzymically-catalysed hydrolysis for groups such as 2-ni- 40 
trobenzyloxycarbonyl. hydrogenation for groups such as 
benzyl and photo! ylieally for groups such as 2-nitrobenzy- 
loxycarbonyl. 

The reader is referred to Advanced Organic Chemistry, 4th 
Edition, by J. March, published by John Wiley & Sons 1 992, 45 
for general guidance on reaction conditions and reagents and 
to Protective Groups in Organic Synthesis, 2 nd Edition, by T. 
Green et a!., also published by John Wiley & Son. for general 
guidance on protecting groups. 

Quinazoline starting materials of the Formula II may be 
obtained by conventional prc>cedures such as those disclosed 
in International Patent Applications WO 01/94341 and WO 
02/1 6352. For example, a 1 .4-dihydroquinoiin-4-one of For- 
mula IV 




wherein m and )V have any of the meanings defined herein- 
before except that any funcrional group is protected if ncces- 
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sary. may be reacted with a halogenating agent such as thionyl 
chloride, phosphoryl chloride or a mixture of carbon tetra- 
chloride and triphenylphosphine whereafter any protecting 
group that is present is removed by conventional means. 
5 The 4-chioroquinazoline so obtained may be converted, if 
required, into a 4-pentafiuorophenoxy quinazoline by reac- 
tion with penlafluorophertol in the presence of a suitable base 
such as potassium carbonate and in the presence of a suitable 
solvent such as N,N-dimelhylformamide. 
to 4-Amino-2,3-methylenedioxypyridine starting materials 
(Formula III, for example when Z is NH) may be obtained by 
conventional procedures as illustrated in the Examples. Cor- 
responding 4-hydroxy- and 4-mercapu>2,3-methylene- 
dioxypyridine starting materials (Fonnula ill, when Z is Oor 
15 S respectively) may be obtained by conventional procedures. 

(b) For the production of those compounds of the Formula 1 
wherein at least one R 1 group is a grcmp of the formula 

wherein Q l is an aryl-(l-6C)alky! ? (3-7C)cycloalkyJ-( 1 -6C) 
alkyl. (3-7C)cycJoalkeiiyl-(l-6C)alkyl s heieroaryK 1 -6C) 
alkyl or hcterocyclyl-( I -6C)alkyl group or an optionally sub- 
stituted alkyl group and X 1 is an oxygen atom, the coupling, 
conveniently in the presence of a suitable dehydrating agent, 
of a quinazoline of the Fonnula V 



v 




wherein m, R 1 , Z, n and R 3 have any of the meanings defined 
hereinbefore except that any functional group is protected if 
necessary, with an appropriate alcohol wherein any func- 
tional group is protected if necessary whereafter any protect- 
ing group that is present is removed by conventional means. 

A suitable dehydrating agent is, for example, a carbodiim- 
ide reagent such as dicyclohexylcarbodiimide or l-(3-din> 
ethylanmiopropyl)-3-ethylcarbodiimide or a mixture of an 
azo compound such as diethyl ordi-tert-butyl azodicarboxy- 
late and a phosphine such as triphenylphosphine. The reac- 
tion is conveniently carried out in the presence of a suitable 
inert solvent or diluent, for example a halogenated solvent 
such as methylene chloride, chloroform or carbon tetrachlo- 
ride and at a temperature in the range, for example, 10 to 1 50° 
C, preferably at or near ambient temperature. 

The reaction is conveniently carried out in the presence of 
a suitable inert solvent or diluent, for example a halogenated 
solvent such as methylene chloride, chloroform or carbon 
tetrachloride and at a temperature in the range, for example. 
10 to 1 50° C, preferably at or near ambient tempcramre. 

(c) For the production of those compounds of the Formula I 
wherein an R 1 group contains a (l-6C)alkoxy or substituted 
( l-6C)alkoxy group or a (l-6C)alkylamino or substituted 
65 0-6C)aIkylamme group, the reaction, conveniently in the 
presence of a suitable base as defined hereinbefore, of a 
quinazoline derivative of the Formula VI 
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VI 




wherein L is a displaceable group as defined hereinbefore and 1 5 
Z. n and R 3 have any of the meanings defined hereinbefore 
except that any functional group is protected if necessary, 
with an alcohol or amine as appropriate whereafter any pro- 
tecting group that is present is removed by conventional 
means. 20 

The reaction is conveniently carried out in the presence of 
a suitable inert diluent or carrier as defined hereinbefore and 
at a temperature in the range 10 to 150° C, preferably at or 
near 50° C. 

25 

(d) For the production of those compounds of the Formula 1 
wherein R ? is an ammo-substituted ( l -6C)alkoxy group (such 
as a 2 -(4- methyl piper azin-l-yl)ethoxy or 3-dimethylamino- 
propoxy group), the reaction of a compound of the Formula I 
wherein R l is a halogeno-substituted (l-6C)alkoxy group 50 
with a nitrogen-containing heterocyclyl compound or an 
appropriate amine. 

The reaction is conveniently carried out in the presence of 
a suitable inert diluent or carrier as defined hereinbefore and 
at a temperature in the range 10 to 180" C, preferably in the 35 
range 60 to 120° C. 

(c) For the production of those compounds of the Formula I 
wherein R l is an amino-hydroxy-disubstituted (l-6C)alkoxy 
group (such as 2-hydbx)xy-3-pyrrolidin-l-ylprorxix>' or 3-[ 
N-allyl-N-mediylaiiiiuoJ-2-hydroxypropoxy), the reaction of 40 
a compound of the Formula 1 wherein the R 1 gmup contains 
anepoxy-substituted (1 -6C)alkoxy group with a heterocycly t 
compound or an appropriate amine. 
The reaction is conveniently carried out in the presence of 



A suitable reactive derivative of an optionally substituted 
earboxylic acid is, for example, a carboxylic acid halide; a 
carboxylic acid amide: a mixed anhydride, for example an 
anhydride formed by the reaction of the carboxylic acid and a 
chloro formate such as isobutyl chloroformate. the product of 
the reaction of the carboxylic acid with a carbodiimide such 
as dicyclohexylcarhodiimide or 1 -(^dimethylamimpropyl)- 
3-ethylcarbodimide; the product of the reaction of the car- 
boxylic acid with a mixture of an azo compound such as 
diethyl or di-tert-butyl azodicarboxylate and a phosphine 
such as triphenylphosphine; or the product of the reaction of 
the carboxylic acid with a uronium stilt such as 2-(7-azaben- 
zotriazol- 1 -y 1 )- 1 , 1 3, 3-tetramethy luronium rnixatmoro phos- 
phate^"). For example, a suitable amino-substituted carboxy- 
lic acid is N.N~dimethylglycine and a suitable reactive 
derivative thereof is 2-dimethylaminoacetyl chloride. 

The reaction is conveniently carried out in the presence of 
a suitable inert diluent or carrier as defined hereinbefore and 
at a temperature in the range 10 to 1 50° C. f preferably at or 
near ambient temperature. 

When a pharmaceutieally-acceptable salt of a quinazoline 
derivative of die Formula I is required, for example an acid- 
addition salt, it may be obtained by. for example, reaction of 
said quinazoline derivative with a suitable acid using a con- 
ventional procedure. 

Many of the intermediates defined herein are novel and 
these are provided as a further feature of the invention. For 
example, many compounds of the Formula III 



in 




wherein Z is O, S. or N(R 2 ) and a f R 3 and R 2 have any of the 
meanings defined hereinbefore are novel compounds. For 
example, although 4-amino-2,3-methylenedioxypyridme 
starting material s ( Formula HI, for example when Z "is NH) 
a suitable inert diluent or carrier as defined hereinbefore and oblaincd by conventional procedures as illustrated in 



at a temperature in the range 10 to 150° C, preferably at or 
near ambient temperature. 

(f) For the production of those compounds of the Formula 1 
wherein Z is a SO or SO, group, the oxidation of a compound 
of Formula I wherein Z is a S group. 

Conventional oxidation reagents and reaction conditions 
for such partial or complete oxidation of a sulphur atom are 
well known to the organic chemist. 

(g) For the production of those compounds of the Formula 1 
wherein an R l group contains an N-acylaied heterocyclic 
group, the acylation. conveniently in me presence of a suit- 
able base as defined hereinbefore, of a quinazoline derivative 
of the Formula 1 wherein the R l group contains a heterocyclic 
group having an unsubstituted NH group. 

Suitable acylati ng agents are well known to the man skilled 
in the art and examples thereof are illustrated in the Examples. 
For example, a compound of the Formula I wherein a R J 
group contains a pipcridinyl or piperazinyl group having an 



50 



the Examples, compounds such as 4-aimno-5-chJoro-2 ? 3-me- 
thylenedioxypyridine is a novel compound which is provided 
as a further feature of the invention. 

Biological Assays 

The following assays can be used to measure the effects of 
the compounds of the present invention as c-Src tyrosine 
kinase inhibitors, as inhibitors in vitro of the proliferation of 
c-Src transfected fibroblast cells, as inhibitors in vitro of the 
migration of AS49 human lung tumour cells, as inhibitors in 
vivo of the growth in nude mice of xenografts of A549 tissue, 
and for inhibition in vitro of die hERG-encoded potassium 
channel. 

(a) In Vitro Enzyme Assay 

The ability of test compounds to inhibit the phosphoryla- 
tion of a tyrosine containing polypeptide substrate by the 
enzyme c-Src kinase was assessed using a conventional Klisa 
assay. 

\ substrate solution [ 100 ul of a 20 pg/ml solution of the 



unsubstituted NH group may be reacted under conventional 65 polyamino acid PolytGlu, Tyr) 4:1 (Sigma Catalogue No 
conditions with an optionally substituted carboxylic acid or a P0275) in phosphate buffered saH 



reactive derivative thereof. 



line (PBS) containing 0.2 
mg/ml of sodium azidc] was added to each welj of a number 
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oi Nunc 96-welJ uxununoplates (Catalogue No. 439454) and cells per well into 96-well tissue-culmre-treated clear assay 
the plates were sealed and stored at 4° C for 16 hours. The plates (Costar) each containing an assay medium comprising 
excess of substrate solution was discarded, and aliquots of Dulbccco's modified Eagle's medium (DMEM: Sigma) plus 
Bovine Serum Albumin (BSA; 1 50 uj of a 5% solution in 0.5% foetal calf serum (PCS), 2 mM giutamine, 100 units/ml 
PBS) were transferred into each substrate-coated assay well 5 penicillin and 0.1 mg/ml streptomycin in 0.9% aqueous 
and incubated for 1 hour at ambient tempera ture to block non sodium chloride solution. The plates were incubated over- 
specific binding. The assay plate wells were washed in turn night at 37°C ina humidified (7. 5% CO,: 95% air) incubator 
with PBS containing. 0.05% v/v Tween 20 (PBST) and with Test compounds were solubilised in DMSO to form a 10 
HepcspH7.4 buffer (50 mM r 300 ul'well) before being blot- mM stock solution. Aliquots of the stock solution were 
ted dl >'- »0 diluted with the DMEM medium described above and added 
Each rest compound was dissolved in dimethyl sulphoxide to appropriate wells. Serial dilutions were made to give o 
and diluted with distilled water to give a series of dilutions range of test concentrations. Control wells to which test com- 
(from 100 uM to 0.001 uM). Portions (25 nJ) of each dilution pound was not added were included on each plate. The plates 
of test compound were transferred to wells in the washed were incubated overnight at 37° C. in a humidified (7.5% 
assay plates. " Total" control wells contained diluted DMSO 15 CO,: 95% air) incubator. 

instead of compound. Aliquots (25 ul) of an aqueous magne- Brdli labelling reagent (Boehringer Mannheim Catalogue 

stum chloride solution (80 mM) containing adcnosine-5'- No. 647 229) was diluted by a factor of 1:100 in DMEM 

triphosphate (ATP; 40 uM) was added to all test wells except medium containing 0.5% PCS and aliquots (20 ul) were 

the "blank" control wells which contained magnesium chk>- added to each wel I to give a final concentration o f 1 0 uM). The 

ride without ATP. 20 plates were incubated at 37° C. for 2 hours. The medium was 

Active human c-Src kinase (recombinant enzyme decanted. A denaturating solution (FixDenat solution, Boe- 

expressed in SfV insect ceils; obtained from Upstate Biotech- hringer Mannheim Catalogue No. 647 229; 50 ul) was added 

nology Inc. product 1 4- 1 1 7) was diluted immediately prior to to each well and the plates were placed on a plate shaker at 

use by a factor of 1:10,000 with an enzyme diluent which ambient temperature for 45 minutes. 'iTte supernatant was 

comprised 100 mM Hcpes pH7.4 buffer, 0.2 mM sodium 25 decanted and the wells were washed with PBS (200 ul per 

ortlwdnadate 1 2mMdithiothreitolajid0.02%BSA.Tostari well). Ami-BrdU-Peroxidase solution (Boehringer Man- 

the reactions, aliquots (50 ul) of freshly diluted enzyme were nheim Catalogue No. 647 229) was diluted by a factor of 

added to each well and the plates were incubated at ambient l : 100 in PBS containing I % BSA and 0.025% dried skimmed 

temperature for 20 minutes. 'Hie supernatant liquid in each milk (.Marvel (registered trade mark). Premier Beverages, 

well was discarded and the wells were washed twice with 30 Stafford. GB) and an aliquot (1 00 uf) of the resultant solution 

PBST. Mouse IgG anti-phosphotyrosinc antibody (Upstate was added to each well. The plates were placed on a plate 

Biotechnology Inc. product 05-32 1 ; 100 ul) was diluted by a shaker at ambient temperature for 90 minutes The wells were 

iaclor ol 1:6000 with PBST containing 0.5% w/v BSA and washed with PBS (x5) to ensure removal of non-bound ami- 

added to each well. The plates were incubated lor 1 hour at body conjugate. The plates were blotted dry and tetrameuY 

ambient temperature The supernatant liquid was discarded 3S ylbenzidine substrate solution (Boehrinaer Mannheim Cata- 

and each well was washed with PBST (x4). Horse radish logueNo. 647 229; lOOui) was added io each well. The plates 

peroxidase (HRP)-linked sheep anti-mouse lu antibody (Am- were gently agitated on a plate shaker while the colour devei- 

ershaui Catalogue No. NXA 931; 1 00 ul) was diluted by a oped during a 1 0 to 20 minute period. The absorbance of the 

(actor ot 1:500 with PBST containing 0.5% w/v BSA and wells was measured at 690 11m. The extent of inhibition of 

added to each well, lite plates were incubated for 1 hour at cellular proliferation at a range of concentrations of each lest 

ambient temperature. The supernatant liquid was discarded compound was determined and an anli -proliferative JC 5a 

and the wells were washed with PBST (x4). value was derived, 

A PCSB capsule (Sigma Catalogue No. P4922) was dis- 

solvedindistilledwater(lOOml)toprovidephosphate-ciinite («>"» Vitro Microdroplei Migration Assay 

pH5 buffer (50 mM) containing 0.03% sodium perborate. An 4 * V^ s assay detenmnes the ability -of a test compound to 

aliquot (50 ml) of this buffer was mixed with a 50 mg tablet of inhibit me mi 8ra*ion of adherent mammalian cell lines, for 

2.2'-azinobis(3-ethylbcnzothiazolirie-6-sulphonic acid) sample the human tumour cell line A549. 

(.ABTS;Bc^hringerCatalogueNo.l204 521)..AJiquots(100 RPMI medium (Sigma) containing 10% FCS S 1% 

ul) of the resultant solution were added to each well. The 'L-gluiamine and 0.3% agarose (Difeo Catalogue No. 0142- 

plates were incubated for 20 to 60 minutes at ambient tern- > Q 01) wanned to 37°C. ina water bath. A stock 2% aqueous 

pcrature until the optical density value of the "toial" control a S ar solution was autoclaved and stored at 42° C. An aliquot 

wells, measured at 405 nm using a plate reading spectropho- 0 5 ni1 ) °* tne a S ar solution was added to RPMI medium (10 

tometer. was approximately 1 .0. "Blank" (no ATP) and m 0 immediately prior to its use. A549 cells (Accession No. 

"iota 1" (no compound) control values were used to determine ATCC CCL 185) were suspended at a concentration of 2x 1 0 ? 

the dilution range of test compound which gave 50% inhibi- - s > cells/ml in the medium and maintainedat a lemperatureof 37° 

lion of enzyme activity. C. 

■v.k^.^T^^^vmiTv c m\wi. ui A droplet (2 ul) of the cel^agarosemixnire was transferred 

bj n Vitro c-SrcTransfected NIH 3Tj (c-Src 31 3) Fibroblast by pipelte imo me cemre of each we „ Qf a flumber of 96 . weJK 

t romeration asjhiv flal bottomed non-tissue-culrure-ireated micrctitre plate 

Uns assay determined the ability of a test compound to « (Bibbv Sterilin Catalogue No. 642000). The plates were 

inhibit the proliferation ol National Institute of Health (NIH) pl ace d brieflv on ice to speed the gelling of the agarose- 

mouse 3T3 fibroblast cells that had been stably -trans fected containing droplets. Aliquots f90 ul) of medium which had 

with an activating mutant (Y530F) of human c-Src. been t0 4 c c were Irans r erred imo ^ch well, taking 

Using a sum Jar procedure to thai described by Shaliowayet care not to disturb the microdroplets. Test compounds were 

ai. Cell. 1987, 49 ; 65-73, NIH 3T3 cells were trajisfected 65 diluted from a 10 mM stock solution in DMSO using RPMI 

with an activating mutant (Y530F) of human c-Src. The medium as described above. Aliquots (10 ul) of the diluted 

resultant c-Src 3T3 cells were typically seeded at L5xl 0 A rest compounds were transferred to the wells, aeain raking 
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care not to disturb the microdroplets. The plates were incu- 
bated at 37° C. in a humidified (7.5% C0 2 :9S%air) incubator 
for about 48 hours. 

Migration was assessed visually and the distance of migra- 
tion was measured back to the edge of the agar droplet. A 
migratory inhibitory JC 50 was derived by plotting the mean 
migration measurement against lest compound concern ra- 
tion. 

(d) In Vivo A549 Xenograft Growth Assay 

This test measures the ability of compounds to inhibit the 
growth of the A549 human carcinoma grown as a tumour in 
athymic nude mice (Alderley Park nu/nu strain). A total of 
about 5x 1 0 6 A549 cells in matrigel (Beckton Dickinson Cata- 
logue No. 40234} were injected subcutaneously into the left 
ilank of each test mouse and the resultant tumours were 
allowed to grow for about 14 days. Tumour size was mea- 
sured twice weekly using callipers and a theoretical volume 
was calculated. Animals were selected to provide control and 
treatment groups of approximately equal average tumour vol- 
ume. Test compounds were prepared as a ball-milled suspen- 
sion in 1 % polysorbate vehicle and dosed orally once daily for 
a period of about 28 days. The effect on tumour growth was 
assessed. 

(e) hERG-encoded Potassium Channel Assay 

This assay determines the ability of a test compound to 
inhibit the tail current flowing through the hERG-encoded 
potassium channel. 

Human embryonic kidney (MEK) cells expressing the 
hERG-encoded channel were grown in Eagle's Minimum 
Essential Medium (EMEM; Sigma-Aldrich catalogue num- 
ber M2279), supplemented with 10% Foetal Calf Serum (La- 
btech International; product number 4-101-500), 10% Ml 
serum-free supplement (Egg Technologies; product number 
7091 6) and 0.4 mg/ml Geneticin G4 1 8 (Sigma -Aidrich; cata- 
logue number G7034). One or two days before each experi- 
ment, the cells were detached from the tissue culture flasks 
with Accutase (TCS Biologicals) using standard tissue cul- 
ture methods. They were then put onto glass coverslips rest- 
ing in wells of a 12 well plate and covered with 2 ml of ihe 
growing media. 

For each cell recorded, a glass covers! ip containing the 
cells was placed at the bottom of a Perspex chamber contain- 
ing bath solution (see below) at ambient temperature (-20° 
C). This chamber was fixed to the stage of an inverted, 
phase-contrast microscope. Immediately after placing the 
covers lip in the chamber, bath solution was perfused into the 
chamber from a gravity -fed reservoir for 2 minutes at a rate of 
~2 ml/minute. After this time, perfusion was stopped 

A p3tch pipette made from borosilicate glass tubing 
(GC120F, Harvard Apparatus) using a P-97 micropipette 
puller (Sutter Instrument Co.) was filled with pipette solution 
(see hereinafter). The pipette was connected to the headstage 
of the patch clamp amplifier (Axopatch 200B, Axon Instru- 
ments) via a silver/silver chloride wire. The headstage ground 
was connected to the earth electrode. This consisted of a 
silver/silver chloride wire embedded in 3% agar made up with 
0.85% sodium chloride. 

The cell was recorded in the whole cell configuration of the 
patch clamp technique. Following ^break-ur', which was 
done at a holding potential of -SO mV (set by the amplifier), 
and appropriate adjustment of series resistance and capaci- 
tance controls, electro physic logy software (Clampex, Axon 
Instruments) was used to set a holding potential (-80 mV) and 
to deliver a voltage proiocol . This protocol was applied every 
1 5 seconds and consisted of a 1 s step to 440 mV followed by 
a ! s step so —50 mV. The current response to each imposed 



40 



voltafe protocol was low pass filtered by the amplifier at 1 
kHz. lite filtered signal was then acquired, on line, by dig- 
itising this analogue signal from the amplifier with an ana- 
logue to digital converter. The digitised signal was then cap- 
tured on a computer running Clampex software (Axon 
Instruments). During the holding potential and the step to +40 
* mV the current was sampled at ] kHz. The sampling rate was 
then set to 5 kHz for the remainder of the voltage protocol. 

The compositions. pH and osmolarity of the bath and 
pipette solution are tabulated below. 
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The amplitude of the hERG-encoded potassium channel 
tail current following the step from +40 mV to -50 mV was 
recorded on-line by Clampex software (Axon Instruments). 
Following stabilisation of the tail current amplitude, bath 
solution containing the vehicle for the test substance was 
applied to the cell. Providing the vehicle application had no 
significant elfect on tail current amplitude, a cumulative con- 
centration effect curve to the compound was then con- 
structed 

The effect of each concentration of test compound was 
quantified by expressing the tail current amplitude in the 
presence of a given concentration of test compound as a 
percentage of that in the presence of vehicle. Test compound 
potency (IC^) was determined by fitting the percentage inhi- 
bition values making up the concentration-effect to a four 
parameter Hill equation using a standard data-fining package. 
If the level of inhibition seen at the highest test concentration 
did not exceed 50%, no potency value was produced and a 
percentage inhibition value at that concentration was quoted. 

Cytocliroine P450 isoenzyme assays may be conducted by 
conventional means. 

Although the pharmacological properties of the com- 
pounds of the Formula 1 vary with structural change as 
expected, in general activity possessed by compounds of the 
Formula I, may be demonstrated at the following concent ra- 
tions or doses in one or more of the above tests (a), (b), (c\ and 
(d):- 

Test (a):— !C so in the range, for example, 0.001 - 10 u.M; 
Test (b):— IC i0 in the range, for example, 0.01-20 uM; 
Test (c): activity in the range, for example, 0.1-25 uM; 
Test (d): — activity in the range, for example, 1 -200mg/kg'' 
day. 

In general, many of the particular compounds of the For- 
mula I provided hereinafter as Examples possess activity at 
the following concentrations or doses in one or more of the 
above tests (a), (b), (c) and (d):~- 
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Test (a): — IC S0 in the range, for example. 0.001 -0.1 uM; 
Itsl (b): IC 50 in ihe range, for example, 0.01-1 uM; 
Test (c):- activity in the range, for example, 0.1-1 uM: 
Test (d)>-~ activity in tile range, for example, 1 -200 mg/kg/ 
day. 

No physiologically-unacceptable toxicity was observed in 
"(est (d) aL the effective dose for compounds tested of the 
present invention. Accordingly no untoward loxicologicai 
effects are expected when a compound of Formula I. or a 
pharmaceutically-acceptable salt thereof as defined herein- 
before is administered at the dosage ranges defined hereinaf- 
ter. 

According to a further aspect of the invention there is 
provided a pharmaceutical composition which comprises a 
quinazoline derivative of the Formula I, or a pharmaceuti- 
cal iy -acceptable salt thereof, as defined hereinbefore in asso- 
ciation with a pharmaceutically-acceptable diluent or carrier. 

The compositions of the invention may be in a form suit- 
able for oral use (for example as tablets, lozenges, hard or soft 
capsules, aqueous or oily suspensions, emulsions, dispersible 
powders or granules, syrups or elixirs), for topical use (for 
example as creams, ointments, gels, or aqueous or oily solu- 
. tions or suspensions), for administration by inhalation (for 
example as a finely divided powder or a liquid aerosol), for 
administration by insufflation (for example as a finely divided 
powder) or for parenteral administration (for example as a 
sterile aqueous or oily solution for intravenous, subcutane- 
ous, intramuscular or intramuscular dosing or as a supposi- 
tory for rectal dosing). 

"I"he compositions of the invention may be obtained by 
conventional procedures using conventional pharmaceutical 
excipients, well known in the art. Thus, compositions 
intended for oral use may contain, for example, one or more 
colouring, sweetening, flavouring and/or preservative agents. 

The amount of active ingredient that is combined with one 
or more excipients to produce a single dosage form will 
necessarily vary depending upon the host treated and the 
particular route of administration. For example, a formuJation 
intended for oral administration to humans will generally 
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As stated above, it is kjiown that the predominant role of 
c-Src non-receptor tyrosine kinase is to regulate cell motility 
which is necessarily required for a localised tumour to 
progress through the stages of dissemination into the blood 
5 stream, invasion of other tissues and initiation of metastatic 
tumour growth. We have found that ihe quinazoline deriva- 
tives of the present invention possess potent anti-tumour 
activity which it is believed is obtained by way of inhibition of 
one or more of the non-receptor tyros ine-specific protein 
10 kinases such as c-Src kinase that are involved in the signal 
transduction steps which lead to the invasiveness and migra- 
tory ability of metastasising tumour cells. 

Accordingly the quinazoline derivatives of the present 
invention are of value as anti-tumour agents, in particular as 
15 selective inhibitors of the motility, dissemination and inva- 
siveness of mammalian cancer cells leading to inhibition of 
metastatic tumour growth. Panic til arly, the quinazoline 
derivatives of the present invention are of value as anti-inva- 
sive agents in the containment and/or treatment of solid 
20 tumour disease. Particularly, the compounds of the present 
invention are expected to be useful in the prevention or treat- 
ment of those tumours which are sensitive to inhibition of one 
or more of the multiple non-receptor tyrosine kinases such as 
c-Src kinase that are involved in the signal transduction steps 
25 which lead to the invasiveness and migratory ability of 
metastasising tumour cells. Further the compounds of the 
present invention are expected to be useful in the prevention 
or treatment of those tumours which are mediated alone or in 
part by inhibition of the enzyme c-Src, i.e. the compounds 
30 may be used to produce a c-Src enzyme inhibitory effect in a 
warm-blooded animal in need of such treatment. Specifically, 
the compounds of the present invention are expected to he 
useful in the prevention or treatment of solid rumour disease. 
Thus according to this aspect of the invention there is 
35 provided a quinazoline derivat ive of the Formula I, or a phar- 
maceutics lly-acceptable salt thereof as defined hereinbefore 
for use as an anti-invasive agent in the containment and/or 
treatment of solid tumour disease. 
According to a further fcatureof this aspect of the invention 



contain, for example, from 0.5 mg to 0.5 g of active agent 40 there is provided the use of a quinazoline derivative of the 
(more suitably from 0.5 to 1 00 mg : for example from 1 to 30 
mg) compounded with an appropriate and convenient amount 
of excipients which may vary from about 5 to about 98 per- 
cent by weight of the total composition. 

The size of the dose for therapeutic or prophylactic pur- 45 
poses of a compound of the Formula I will naturally vary 
according to the nature and severity of the conditions, the age 
and sex of the animal or patient and the route of administra- 
tion, according to well known principles of medicine. 

In using a compound of the Formula I for therapeutic or 50 
prophylactic purposes it will generally he administered so 
that a daily dose in the range, for example, 0. 1 mg'kg to 75 
mg'Tcg body weight is received, given if required in divided 
doses. In general lower doses will be administered when a 
parenteral route is employed. Thus, for example, for intrave- 55 
nous administration, a dose in the range, for example, 0.1 
mg'kg to 30 mg/kg body weight will generally be used. Simi- 
larly, for administration by inhalation, a dose in the range, for 
example, 0.05 mg'kg to 25 mg'kg body weight will be used. 
Oral administration is however preferred particularly in tab- 60 
let form. Typically, unit dosage forms will contain aboui 0.5 
mg to 0.5 g of a compound of this invention. 

According to a further aspect of the invention there is 
provided a quinazoline derivative of the Formula I, or a phar- 
maceutically-acceptable salt thereof, as defined hereinbefore 65 
for use in a method of treatment of the human or animal body- 
by therapy. 



Formula I. or a pharmaceutical ly-acceplable salt thereof, as 
defined hereinbefore in the manufacture of a medicament for 
use as an anti-invasive agent in the containment and/or treat- 
ment of solid tumour disease. 

According to a further featureof this aspect of ihe invention 
there is provided a method for producing an anti-invasive 
effect by the containmenr and/or treatment of solid tumour 
disease in a warm-blooded animal, such as man, in need of 
such treatment which comprises administering to said animal 
an efTective amount of a quinazoline derivative of the For- 
mula I. or a pharmaceutical ly-acceplable salt thereof, as 
defined hereinbefore. 

According to a further aspect of the invention there is 
provided the use of a quinazoline derivative of the Formula L 
or a pharmaceutically-acceptable sail thereof, as defined 
hereinbefore in the manufacture of a medicament for use in 
the prevention or treatment of solid rumour disease in a warm- 
blooded animal such as man. 

According to a further featureof this aspect of the invention 
there is provided a method for the prevention or treatment of 
sol id tumour disease in a warm-blooded animal, such as man. 
in need of such treatment which comprises administering to 
said animal an effective amount of a quinazoline derivative of 
the Formula \, or a pharmaceutical^ -acceptable salt thereof, 
as defined hereinbefore. 

According to a further aspect of the invention there is 
provided the use of a quinazoline derivative of the Formula I. 
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or a pltannaceuticalty-acceptable sail thereof, as defined 
hereinbefore in the manufacture of a medicament for use in 
the prevention or treatment of those rumours which are sen- 
sitive to inhibition of non- receptor tyrosine kinases such as 
c-Src kinase that are involved in ihe signal transduction steps 
which lead to the invasiveness and migratory ability of 
metastasising tumour cells. 

According to a further feature of this aspect of the invention 
there is provided a method for the prevention or treatment of 
those tumours which are sensitive to inhibition of non-recep- 
tor tyrosine kinases such as c-Src kinase that are involved in 
the signal transduction sieps which lead to the invasiveness 
and migratory ability of metastasis! ng tumour cells which 
comprises administering to said animal an effective amount 
of a quinazoline derivative of the Formula 1. or a pharmaceu- 
tical ly-acceptable salt thereof, as defined hereinbefore. 

According to a further aspect of the invention there is 
provided the use of a quinazoline derivative of the Formula 1. 
or a pharmaceutically-acceptable salt thereof, as defined 
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4-amine (eriotinib, OSI-774) and 6-acryIamido- 
N-(3 -chloro -4-tiuoropheny!)-7 -(3-morpholmopropoxy ) 
quinazoiin-4-amine (CI 1033)), for example inhibitors of the 
platelct«derived growth factor family and for example inhibi- 
tors of the hepaiocyle growth factor family; 

(v) antiangiogenic agents such as those which inhibit the 
effects of vascular endothelial growth factor, (for example the 
anti-vascular endothelial cell growth factor antibody bevaci- 
zumab (Avastin™), compounds such as those disclosed in 
International Patent Applications WO 97/22596. WO 
97/30035, WO 97/32856 and WO 98/1 3354) and compounds 
that work by other mechanisms (for example linomide. 
inhibitors of integrin avf>3 function and angiosialin); 

(vi) vascular damaging agents such as Combreiastalin A4 and 
compounds disclosed in International Patent Applications 
WO 99/02 1 66, WO 00/40529. WO 00/4 1 669, WO 01/92224, 
WO 02/04434 and WO 02/08213; 



hereinbefore in the manufacture of a medicament for use in 20 (vii)amisense therapies, for example those which are directed 



providing a c-Src kinase inhibitory effect. 

The anii -cancer treatment defined hereinbefore may be 
applied as a sole therapy or may involve, in addition to the 
quinazoline derivative of the invention, conventional surgery 
or radiotherapy or chemotherapy. Such chemotherapy may 25 
include one or more of the following categories of anti-tu- 
mour agents: — 

(i) other anti -invasion agents (for example metal loproteinase 
inhibitors like marimastat and inhibitors of urokinase plasmi- 
nogen activator receptor function); 30 



to the targets listed above, such as ISIS 2503, an anti-ras 
antisense; 

(viiij gene therapy approaches, including for example 
approaches to replace aberrant genes such as aberrant p53 or 
aberrant BRCA1 or BRCA2, GDEPT (gene -directed enzyme 
pro-drug therapy) approaches such as those using cytosine 
deaminase, thymidine kinase or a bacterial nitroreductase 
enzyme and approaches to increase patient tolerance to che- 
motherapy or radiotherapy such as mulli-dnig resistance gene 
therapy; and 



(ii) antiproliferative/antineoplastic drugs and combinations 
thereof as used in medical oncology, such as alkylating 
agents (for example cis-platm carboplatia cyclophosplia- 
mide, nitrogen mustard, nielphalam chlorambucil, busulphan 
and nitrosoureas); antimetabolites (for example anli folates 
such as fiuoropyrimidines like 5-fluorouracil and tcgamr 
raltitrexed, methotrexate, cytosine arabinoside and hydrox- 
yurea: amitumour antibiotics (for example anthracyclines 
like adriamycin. bleomycin, doxorubicin, daunomycin. epi- 
rubicin. idarubicin. milomycin-C, dactinomycin and milhra- 
mycin); antimitotic agents (for example vinca alkaloids like 
vincristine, vinblastine^ vindesine and vinorelbine and tax- 
oids like mxol and taxotere); and topoisomerase inhibitors 
(for example epipodophyllotoxins like etoposide and tenipo- 
side, ainsaerine. lopotecan and camptoihecin); 

(iii) cytostatic agents such as antioestrogens (for example 
tamoxifen, fulveslrant. ioremifene. raloxifene, droloxifene 
and iodoxyfene), antiandrogens (for example bicalutamide, 
flutamide. nilutamide and cyproterone acetate), LHRH 
antagonists or LHRH agonists (for example goserelin. leu- 
prorelin and buserelin), progestogens (for example megestrol 
aceiate). aromatase inhibitors (for example as anaslro/ole, 
letrozole, vorazole and exemestanc) and inhibitors of 5a-rc- 
ductasc such as finasteride: 

fiv) inhibitors of growth factor function, for example such 
inhibitors include growth factor antibodies, growth factor 
receptor antibodies (for example the anti-erbB2 antibody 
trastuzumab [Hercepiin™] and the anti-erbBl antibody 
cetuximab [C2251X. famesyi transferase inhibitors, tyrosine 
kinase inhibitors and serine/threonine kinase inhibitors, for 
example inhibitors of the epidermal growth factor family (for 
example EGFR family tyrosine kinase inhibitors such as 
N-(3-chloro-4-fluorophenyl)-7-methoxy-6-(3-morpholino 
pronoxy5quina/olin-4-^mine (gefiiinib. XD1S39). 
N- (3-ethyny i phenyl }- 6. 7 -bis(2 -merhoxyethoxy)qu inazol in - 



(ix) immunotherapy approaches, including for example ex- 
vivo and in-vivo approaches to increase the immunogenic ity 
of patient tumour cells, such as t ran si eel ion with cytokines 

35 such as interleukin 2, interlcukin 4 or granulocyte-macroph- 
age colony stimulating factor, approaches to decrease T-cell 
anergy, approaches using trans iected immune cells such as 
cytokine-transfected dendritic cells : approaches using cytok- 
ine -trans fectcd tumour cell lines and approaches using anti- 

.;o idiotypic antibodies. 

Such conjoint treatment may be achieved by way of the 
simultaneous, sequential or separate dosing of the indiWdual 
components of the treatment. Such combination products 
employ the compounds of this invention within the dosage 

45 range described hereinbefore and ihe other pharmaceutical ly- 
active agent within its approved dosage range. 

According to this aspect of the invention there is provided 
a pharmaceutical product comprising a quinazoline deriva- 
tive of the formula I as defined hereinbefore and an additional 

50 ant i- tumour agent as defined hereinbefore for the conjoint 
treatment of cancer. 

Although the compounds of the Formula I are primarily of 
value as therapeutic agents for use in warm-blooded animals 
(including man), they are also useful whenever it is required 
to inhibit the effects of c-Src. Thus., they are useful as phar- 
macological standards for use in the development of new 
biological rests and in the search for new pharmacological 
agents. 

5G The invention will now be illustrated in the following 

Examples in which, generally: 
(i) operations were carried out at ambient temperature, i.e. 

in the range 17 to 25° C. and under an atmosphere of an inert 

gas such as argon unless otherwise stated; 
:S (ii) evaporations were carried out by rotary evaporation in 

vacuo and work -up procedures were carried oui a fter removal 

of residual solids by filtration: 
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(in) column chromatography (by the Hash procedure) and 
medium pressure liquid chromatography (MPLC) were per- 
formed on Merck Kieselgel silica (.Art. 9385) or Merck 
Lichroprep RP-1 8 (Art. 9303) revcrsed-phase silica obtained 
from E. Merck, Darmstadt, Germany or nigh pressure liquid 
chromatography (HPLC) was performed on CIS reverse 
phase silica, for example on a Dynamax C- 1 8 60 A prepara- 
tive reverscd-phase column; 

(iv) yields, where present, are not necessarily the maxi- 
mum attainable; 

(v) in general, the end-products of the Formula 1 have 
satisfactory micrc>analyses and their structures were con- 
firmed by nuclear magnetic resonance (NMR) and/or mass 
spectral techniques; fast-atom bombardment (FAB) mass 
spectral data were obtained using a Platform spectrometer 
and, where appropriate, cither positive ion data or negative 
ion data were collected; NMR chemical sluit values were 
measured on the delta scale [proton magnetic resonance spec- 
tra were determined using a Jeol JNM EX 400 spectrometer 
operating at a field strength of 400 MHz. Varian Gemini 2000 
spectrometer operating at a field strength of 300 MHz or a 
Bruker AM300 spectrometer operating at a field strength of 
300 MHz); die following abbreviations have been used: s, 
singlet; d, doublet; t, triplet; q, quartet: m, multiple!: br, broad: 

(vi) intennediates were not generally fully characterised 
and purity was assessed by thin layer chromatographic, 
HPLC infra-red (IR) and/or NMR analysis: 
. (vii) melting points are uncorrected and were determined 
using a Mettler SP62 automatic melting point apparatus or an 
oil-bath apparatus; melting points for the end-products of the 
Formula I were determined after crystallisation from a con- 
ventional organic solvent such as ethanol, methanol, acetone, 
ether or hexane, alone or in admixture; 

(viii) where certain compounds were obtained as an acid- 
addition salt, for example a mono hydrochloride salt or a 
dihydrochlnride sail, the sloichiomeiry of the salt was based 
on the number and nature of the basic groups in the com- 
pound, the exact stoichiometry of the salt was generally not 
determined, for example by means of elemental analysis data; 

(xi) when describing the substituent on the amino group at 
the 4-position of the quinazoline ring in the Examples which 
follow, the following chemical nomenclature has been used 
^J-mcthylcncdioxypyrid^-yr whereas, in the description 
and claims portions of the patent specification, that group is 
often described as a l 2,3-methylenedioxypyridin-4-yl 
group'; for the avoidance of any doubt, it is to be understood 
that each of these terms relates to a group of formula 




(x) the following abbreviations have been used: — 

DMF N.N-dimeUiylformaraide 

DMSO dimethylsuiphoxide 

THF ietrahydrofuran 

DMA N,N-dimethylacctamide 

EXAMPLE 1 

4 -( 5 -chloro-2 3 - raethyiened io xypyrid -4 -y 1 ami nc )- 7- 
(3-chlompropoxy)-6-methox yq u inazo I i ne 

Sodium hexamethyldisilazane ( 1 M solution in THF; 0.734 
mi) was added to a solution of 4-amirto-5-chioro-2 J 3-meth- 
ylenedtoxypyridine (0.12 g) in DMF (4 ml) thai had been 
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cooled to 0° C. and the rmxture was stirred for 1 5 minutes. A 
portion (0.1 g) of 4-ehloro-7-(3-chIoropropoxy)-6-metliox- 
yquinazoline was added and the resultant mixture was stirred 
and allowed to warni to ambient temperature. The mixture 
5 was stirred at ambient temperature for 1 6 hours. The reaction 
mixture was evaporated and the residue was partitioned 
between methylene chloride and a saturated aqueous ammo- 
nium chloride solution. The organic phase was washed with 
water and with brine, dried over magnesium sulphate and 
10 evaporated. The residue was purified by column chromatog- 
raphy on silica using increasingly polar mixtures of methyl- 
ene chloride and ethyl acetate as eltient followed by increas- 
ingly polar mixtures of methylene chloride and acetonitrile. 
There was thus obtained the title compound as a white foam 
15 (0. 11 g); NMR Spectrum: (DMSOd 6 and CD,CO,D) 2.3 (m. 
2H) ? 3.8 (m, 2H), 4.05 (s. 3H), 4.4 ft, 2H). 6.3 (s, 2H). 7.4 (s, 
HI), 7.9 (s 5 1H), 8.15 ( Sj 1H), 8.95 (s, 1H); Mass Spectrum: 
M+H 423 and 425. 
"The 4-amino-5-chloro-2,3-methylenedioxy pyridine used 
~ as a starting material was prepared as follows: — 

Bromochloromethane (20 ml) was added to a mixmre 
5 -chloro-2 ,3 -dihydroxy pyridine (30 g). caesium carbonate 
(100 g) and DMF (300 ml) and the mixture was stirred and 
heated to 90 & C. for 3.5 hours. The mixture was cooled to 
25 ambient temperature and filtered. The filtrate was evaporated 
ajid the residue was purified by column chromatography on 
silica using methylene chloride as eluem. There was thus 
obtained 5-chloro-2,3-meihylenedioxypyridine as a white 
solid (4.7 g); NMR Spectrum: (DMSOd*) 6.25 (s, 2H), 7.5 (s, 
30 IH).7.65(s, IH). 

A mixture of diiso propylamine (8.2 ml) and THF (100 ml) 
was cooled to -70° C. and n-butyllithium (2.5 M in hexane, 
24 ml) was added dropwise. 'Hie mixture was stirred at -70° 
C. for a further 20 minutes. A solution of 5-chloro-2,3-meth- 
35 ylenedioxypyridine (4.2 g) in THF (40 ml) was added over 10 
minutes and the reaction mixture was stirred at -70° C. for 1 
hour. Dry carbon dioxide gas was bubbled into the reaction 
mixture for 30 minutes. The resultant reaction mixture was 
allowed to*warm to ambient temperature. Water (20 ml) was 
40 added and the organic solvent was evaporated. The residue 
was acidified to pH2 by the addition of IN aqueous hydro- 
chloric acid solution. The resultant solid was isolated and 
washed in turn with water and diethyl ether and dried under 
vacuum at 40° C. There was thus obtained 5-chloro-2;3- 
45 methylenedioxypyridine-4-carboxylic acid (3.6 g); 1 3 C NMR 
Spectrum: (DMSOdJ 103. 120, 121, 138, 140J58, 163. 

A mixture of the material so obtained, diphenylphosphoryl 
azide (3.6 ml) s anhydrous tert-butanol (13.5 ml), triethy- 
lamine (4.2 ml) and 1,4-dioxane (63 ml) was stirred and 
50 heated to 1 00° C. for 3 hours. The mixture was evaporatedand 
the residue was partitioned between ethyl acetate and water. 
The organic phase was washed with water, dried over mag- 
nesium sulphate and evaporated. The residue was purified by 
column chromatography on silica using a 9:1 mixture of 
55 methylene chloride and ediyl acetate as eluem. There was 
thus obtained ten-butyl 5-chloro-2,3-methylenedioxypyrid- 
4.ylcarbamaie (3.8 g): NMR Spectrum: (T)MSOd A ) 1.4*5 (s. 
91 1), 6.2 (s, 211), 7.7 (i, 1 H), 9.2 (s, 1 H). 
The material so obtained was dissolved in methylene chlo- 
*o ride (35 ml) and the solution was cooled to 0° C. Trichloro- 
acetic acid (.1 5 ml) was added and the mixture was sti rred at 0° 
C. for 3 hours. The mixmre was ailowed to warm to ambient 
temperature and was stirred for 16 hours. The solvent was 
evaporated and the residue was diluted with ice water and 
65 neutralised to pH7 by the addition of 2N aqueous sodium 
hydroxide solution whilst keeping the mixture temperature at 
0° C. The resultant mixture was extracted with methylene 
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chloride and the extract dried over magnesium sulphate and 
evaporated. The residue was purified hy column chromatog- 
raphy on silica using a 19:1 mixture of methylene chloride 
and diethyl ether as eluent. There was thus obtained 4-amino- 
5<Moro-2,3~mdhylenedtoxvpvridine (2 g); NMR Spectrum: 5 
(DMSOdj 6.1 (s, 2H), 6.2 (s,2H), 7.45 fs, III); l5 C NMR 
Spectrum: (DMSOd 6 ) 100, 112, 125, 136, 138 ; 157; Mass 
Spectrum: M+H* 173. 

The 4 -chloro- 7- (3-chloropropoxy )-6-methoxyqui nazol ine 
used as a starting material was prepared as follows: — 10 

Ammonium fonnate (45 g) was added portionwise over 
1 .25 hours to a stirred mixture of 7-bcnzy!oxy-6-methoxy-3, 
4-dihydroquinazolin-4-cne (International Patent Application 
WO 02/1 6352, Example 1 thereof; 20 g) t 1 0% palladium-on- 
carbon catalyst (3.3 g) and DMF (530 ml) and the reaction 15 
mixture was stirred for an additional 30 minutes. The catalyst 
was removed by filtration mid the solvent was evaporated. 
There was thus obtained 7-hydraxy-6-methoxy-3,4-cUhydro- 
quinazolin-4-one (8.65 g); NMR Spectrum: (DMS0d 6 ) 3.9 
(s, 3H), 7.0 (s, IH), 7.45 (s, IH), 7.9 (s, IH). 20 

A mixture of the material so obtained, acetic anhydride (63 
ml) and pyridine (7.5 ml) was heated to 100° C. for 4.5 hours. 
The resultant mixture was allowed to stand at ambient tem- 
perature for 16 hours. The mixture was poured into a stirred 
mixture (400 ml) of ice and water. The resultant precipitate 
was isolated and dried under vacuum. Analysis revealed that 
hydrolysis of the acetate group on the 4-position of the 
quinazoline was incomplete. The mixture was therefore fur- 
ther hydrolysed with water (3 50 ml) and pyridine (a few ^ 
drops) at 90° C. for 15 minutes. The resultant mixture was 
cooled to ambient temperature and the solid was collected by 
filtration, washed with water and dried under vacuum. There 
was thus obtained 7-acetoxy-6-melhoxy-3,4-dihydro- 
quinazolin-4-one (7.4 g); NMR Spectrum: (DMSOdJ 2.3 (s, . . 
3H) : 3.9 (s» 3H>, 7.45 (s, 1 H), 7.65 (s, 1 H) 5 8.05 (s, 1 H). 

A mixture of a portion (2 g) of the material so obtained, 
thionyl chloride (32 ml) and DMF (5 drops) was stirred and 
heated to reflux for 1 .5 hours. The mixture was cooled to 
ambient temperature and the excess of thionyl chloride was 
evaporated, 'lbluene was added to the residue and evaporated. 
The resultant residue was diluted wiih methylene chloride ( 1 5 
ml) and a 10: 1 mixture (80 ml) of methanol and a saturated 
aqueous ammonium hydroxide solution was added. The 
resultant mixture was stirred and heated to 80° C. for 10 A5 
minutes. The mixture was cooled to ambient tempera ru re and 
evaporated. Water was added to the residue and the mixture 
was neutralised by the addition of dilute aqueous hydrochlo- 
ric acid solution. The resultant precipitate was collected by 
fiitrat ion and dri ed under va c uum at 3 5 ° C. for 1 6 hou rs . 7*here 50 
was thus obtained 4 -chloro-? -hydroxy -6-m ethoxyquinazo- 
line (1 .65 g); NMR Spectrum: (DMSOcV) 4.0 (s. 3H). 7.25 t's. 
IH).7.4 (s, IH), 8.8 (s, IH). 

Di-tert-butyl azodicarboxylate (2.3 g) was added portion- 
wise over a few minutes to a stirred mixture of 4-chlonw- 55 
hydroxy-6-melhoxyquinazoline (1.65 g). 3-chloropropanoI 
(0.7 ml), triphenylphosphine (2.6 g) and methylene chloride 
(100 ml) and the reaction mixture was stirred at ambient 
temperature for 2 hours. The mixture was concentrated to a 
volume of about 30 ml by evaporation and the residue was cQ 
purified by column chromatography on silica using increas- 
ingly polar mixtures of petroleum ether (b.p 40-60° C.) and 
ethyl acetate as eluent. There was thus obtained 4-chloro-7- 
(3-ch!oropropoxy)-6-methoxyquinazolme as 2 white solid (2 
g): NMR Specmim: (DMSOd e ) 2.3 (m. 2H). 3.8 Cm. 2H). 65 
4.05 .'s. 3H). 4.4 (m. 2H>. 7.45 is. IH). 7.55 (s, IH). 8.9 fs, 

my 
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EXAMPLE 2 



7-{2-chloroethoxy)-4-(5-chloRv2,3-methylencdioxy- 
pyrid-4-ylammo)-6-methoxyqui nazol ine 

Using an analogous procedure to that described in 
Hxample 1 . 4-chloro-7-(2-chloroethnxy)6-methoxyquinazo- 
line was reacted with 4-amino-5-chloro-2,3-methylcnc- 
dioxypyridinc to give the title compound in 92% yield: NMR 
Spectrum: (DMSOd 6 and CI^OXD) 4.05 (s. 3H). 4.1 ft. 
2H), 4.55 (t, 2H), 6.3 (s, 2H) f 7.4 (s, 1 H). 7.9 (s, 1 H), 8. 1 5 (s. 
IH), 8.95 (s ; IH); Mass Spectrum: M+FT 409 and 411. 

The 4<lUoro-7-(2<hloroethoxy)-6-melhoxyquinazoline 
used as a starting material was prepared as follows:— 

1 .2-Dichloroethane (400 ml) was added to a stirred mixture 
of 7-hydmxy-6-methaxy-3-pivaloyloxymeihyl-3.4-dihydro- 
quinazoIin-4-one (International Patent Application WO 
02/16352, Example 2, Note (4) thereof; 85 g), potassium 
carbonate (77 g) and DMF (400 ml) and the reaction mixture 
was heated to 70° C. for 16 hours. The reaction mixture was 
cooled to ambient temperature and filtered. The filtrate was 
evaporated and the solid so obtained was washed with water 
and dried over phosphorus pentoxide at 50° C. The material 
so obtained was purified by column chromatography on silica 
using increasingly polar mixtures of methylene chloride and 
ethyl acetate as eluent. There was thus obtained 7-(2-chloro- 
ethoxy )-6-methoxy -3 -pivaloy loxy methyl -3 .4 -d i hydro- 
quinazolin-4-one as a white solid (65.6 g); NMR Soectrum: 
(CDC1,) 1.2 (s, 9H), 3.9 (t. 211). 4.0 is, 311), 4.4 (t, 211), 5 95 
(s, 2H), 7.1 (s, IH), 7.7 (s. IH), 8.2 (s. IH); Mass Spectrum: 
M+H* 369 and 371. 

A mixture of the material so obtained and a saturated 
solution of ammonia gas in methanol (1 .6 L) was stirred at 
ambient temperature for 2 days. The solvent was concen- 
trated by evaporation to about one-fourth of the original vol- 
ume and the precipitate was collected by filtration and washed 
with diethyl ether There w ? as thus obtained 7-(2-chloroet- 
hoxy)-6-meihoxy-3,4-dihydR->quinazolin-4-one as a white 
solid (44 g); NMR Spectrum: (DMSOdj 3.9 (s. 3H). 4.05 ft, 
2H), 4.4 (t, 2H), 7.15 (s, IH), 7.45 (s. IH), 8.0(s, IH); Mass 
Spectrum: M+H* 255 and 257. 

A mixture of a portion (5 g) of the material so obtained, 
thionyl chloride (28 ml) and DMF (0.7 ml) was stirred and 
heated to 80* C. for 1 .5 hours. The excess of thionyl chloride 
was evaporated and toluene was added and evaporated. The 
residual solid was suspended in a mixture of ice and water and 
basified to pH7.5 by the addition of 2N aqueous sodium 
hydroxide solution followed by a saturated aqueous sodium 
bicarbonate solution. The resultant solid was collected by 
filtration, washed with water and diethyl ether and dried over 
over phosphorus pentoxide under vacuum. The material :so 
obtained was purified by column chromatography on silica 
using increasingly polar mixtures of methylene chloride and 
acetonitrileas eluent. There was thus obtained 4-chIoro-7-(2- 
chloroethoxy)-6-methoxyquinazoIine (3.06 g); NMR Spec- 
trum: (CDCIj) 3.95 (l, 2H), 4.1 (s, 3H), 4.5 (i, 2H). 7.35 (s ; 
1 H). 7.45 (s, 1 HV 8.9 ( s, 1 H); Mass Spectrum: M+H" 273 and 
275. 

EXAMPLE 3 

4-(5-chloro-2.3-methylenedioxypyrid-4-ylamino)-6- 
methoxy-7-f3-(4-prop-2-v'nylpiperazin-l-yl)pro- 
poxyjquinazoline 

A mixture of 4-(5-chIriri)-2,3-meihy3enedioxypyrid-4- 
yianunO/-7-(3-chloropK)poxyV6-mtnhoxyquinazoline (0.08 
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g), l-prup-2-ynyIpiperazine (0.047 g), potassium iodide yleae chloride (J 5 ml) and ihc reaction mixture was stirredat 

(0.01 g) and DMA (2 ml) was stirred and healed to 80° C. for ambient temperature for 1 hour. The mixture was eoneen- 

3.5 hours. The solvent was evaporated and die residue was tratcd to a volume of about 5 ml by evaporation and the 

partitioned between methylene chloride and a samrated aque- residue was purified by column chromatography on silica 

ous anamonium chloride solution. 'Hie organic phase was 5 using increasingly polar mixtures of petroleum ether (b.p 

dried over magnesium sulphate and evaporated. The residue 40-60° C.) and ethyl acetate as eluent. There was thus 

was purified by column chromatography on silica using a obtained 4-chkin)-?-(2-chloroethoxy)-5-tetrdhydropyran-4- 

19:1 mixture of methylene chloride and methanol and then a yioxyquinazoline as a solid (0.17 g); NMR Spectrum: 

9: 1 mixture of methylene chloride and a saturated methanolic (CDC1 3 ) 2.0 (m ; 2H). 2. 1 5 (m, 211), 3.7 (m. 2H), 3.95 (t. 2H). 

ammonia solution as eluent. The resulting gum was triturated to 4. 1 (m, 2H), 4.4 (t, 2H), 4.8 (m. 1 H), 6.7 (s, 1 H), 6.95 fs. 1 H) % 

under diethyl ether. Them was thus obtained the title com- 8.85 (s, IH). 
pound as a solid (0.066 g): NMR Spectrum: (DMSOd$ and 

CF 3 C0 2 D) 2.3 (m, 2H) S 3.2-3.6 (br m, 10H), 3.75 (s, !H), EXAMPLE 5 
3.95 (br s, 2H), 4.0 (s, 3H) 5 4.35 (m, 2H), 6.3 (s ? 2H), 7.4 (s, 

IH), 7.9 (s, 1H), 8.15 (s, IH), 8.95 (s, IB); Mass Spectrum: i5 7-(2^hJorocthoxyV4-(5-chloro-2,3-methylencdioxv> 

M+H 511 and 513. pyrid-4-ylamino)-5-isoprorx>xyquinazoline 

The l-prop-2-ynyIpiperazine used as a starting material 

was prepared as follows: — Using an analogous procedure to that described in 

Propargyl bromide (80% solution in toluene: 40 ml) was Example 1, 4-chloro-7-(2-chloroethoxy)-5-isopm- 

added dropwise during 10 minutes to a stirred mixture of 20 poxyquinazoline was reacted with 4-amino-5-chloro-2.3 -me- 

I -ten-birtoxycarbonylpiperazine (50 g), potassium carbonate thy lenedioxy pyridine to give the title compound in 86% 

(74.2 g) and acetonitrile (2 L) that had been cooled to 0° C. yield; NMR Spectrum: (CDC1 3 ) 1 .55 (d, 611). 3.9 (i, 2H). 4.4 

Hie mixture was stirred for 1 .5 hours and allowed to warm to (t, 2H), 4.9 (m, 1 H), 6.2 (s, 2H), 6.6 (s, 1 H), 6.85 (s. 1 H), 7.75 

ambient temperature. The mixture was filtered and the filtrate (s. 1 H), 8.6 (s, 1 H), 9.65 (s 5 1 H); Mass Spectrum: M+H* 437 

was evaporated. The residue was purified by column chroma- 25 ^nd 439. 

lograpby on silica using increasingly polar mixtures of mcth- The 4-chloro-7-(2-chbroetl\oxy)-5-isopropoxyquinazo- 

ylene chloride and ethyl acetate as eluent. There was thus line used as a starting material was prepared as follows:— 

obtained ten -butyl 4-ptx>p-2-ynylpipera/ine-l-carboxylare Di-tert-butyl azodicarboxylate (28.9 g) was added to a 

as an oil (45.5 g); N MR Spectrum: (CIXT 3 ) 1 .4 (s } 9H), 2.2 (s, stirred mixture of 7-ben/yloxy-5-hydroxy-3-pivaloyloxym- 

1H) ; 2.45 (m, 4H), 3.3 (s, 2H), 3.45 (m, 4M). 30 ethyl-3 5 4-dihydroquinazolin-4-one * (Internationa J " Patent 

A solution of the material so obtained in methylene chlo- Application WO 0 1/9434] . Example 1 5 ? Note f 8) thereof; 30 

ride (100 ml) was added slowly to a solution of hydrogen g), isopR->panol (7.3 ml), triphenylphosphine (32.95 g) and 

chloride gas in 1 .4-di oxane (4M , 4 50 ml). The reaction was methylene chloride (350 ml ) that had been cool ed to 0° C. The 

slightly exothermic and a precipitate formed as carbon diox- reaction mixture was allowed to warm to ambient tempera- 

ide gas was evolved. The mixture was stirred at ambient 35 turc and was stirred for 1 .5 hours. The mixture was evapo- 

temperature for I hour. The resultant mi xture was evaporated rated and the residue was puri lied by column chromatography 

and the residue was suspended in methylene chloride. A solu- on silica using increasingly polar mixtures of methylene chJo- 

tion of ammonia gas in methanol (7M. 1 1 0 ml) was added and ride and methanol as eluent. There was thus obtained 7-ben- 

the mixture was stirred at ambient temperature for 15 min- zyloxy-5-isopmp<>xy-3,4-dihydn)quinazolin-4-oneasa solid 

utes. The mixture was filtered and the filtrate was evaporated. 40 (23.8 g); NMR Spectrum: (DMSOd 6 ) 7.89 (s ? 1H), 7.5-7.3 

An oil was obtained which crystallised on standing. There (m. 5H), 6.75(s s 110,6.62 (s. III), 5.24 (s.2H), 4.65 (m, HI), 

was thus obtained l-prop-2-ynyipiperazine (23 g); NMR 1.29 (d ; 6H). 

Spectrum: (CDC! 3 ) 2.2 (s : IH), 2.5 (br s, 4H) ? 2.85 (m. 4H) ; Ammonium formate (4S.4 g) was added to a stirred rnix- 

3.25 (s, 2H). mre of 7-bcn^'loxy-5-isopropoxy-3 ? 4-dihydroquinazoIin-4- 

45 one (23.8 g), 10% paUadium-on-carbon catalyst (2.8 g) and 

EXAMPLE 4 DMF (300 ml) and the resultant mixture was stirred at ambi- 
ent temperature for 2 hours. The mixture was filtered and the 

/-(2-chioroethoxy)-4-(5-chloro-2 ; 3-methylenedioxy- filtrate was evaporated. The material so obtained was trim- 

pynd-4-ylamino)-5-lcl rahydmpyrari-4-ylox- rated under water, the pH of which was adjusted to pH7. The 

yquinazolinc 50 solid so obtained was collected by filtration, washed with 

water and with diethyl ether and dried over phosphorus pen- 
Using an analogous procedure to that described in toxide wider vacuum. There was thus obtained 7-hydroxv-5- 
hxample 1 : 4-ch!on)-7-(2-chloroetlu:xy)-5-tetrahydropyran- isopropoxv-3.4-dihvdroquinazolin-4-onc as a white solid 
4-yloxyqumazolme was reacted with 4-amino-5-chloro-2,3- (15.9 g); NMR Spectrum: (DMSOdj 1.3 (d, 6H), 4.57 fm, 
methylenedioxypyridme to give the title compound in 37% ss IH). 6.42 (s. Ill), 6 5 (s 1H) 7 8 (s 1H) 
yield; NMR Spectrum: (CDC! 3 ) 2.0 (nt 2H), 2.3 (ni, 2H), A mixture of the material so obtained, acetic anhydride (34 
ft 7 lI l\i 9 S™' 2H) * 41 (m ' 2HX 4 4 (m ' 2Hl 4 8 (m ' and pyridine (0.62 ml) was heated to 70* C. for 30 min- 
^' S ' ^ w 5(S ' *H),6.9(s ? lH),7.8(s : 1H) S 8.6 (s, utes. The reaction mixture was cooled to ambient temperature 
IH), 9.5(s, 1H); Mass Spectrum: M+H* 479 and 481. and the excess of acetic anhydride was evaporated. The white 
The 4-cWoro-7-(2^hJoroemoxy)-5-tetrahydropyran-4- 60 solid so obtained was added to hot water (80° C. 250 ml) and 
yioxyquinazoline used as a starting material was prepared as the mixture was stirred vigorously and heated to 80° C for 20 
follows: — minutes. The mixture was cooled to ambient temperature and 
Dt-tert-bmyl azodicarboxylate (0.338 g) was added to a the solid was isolated and dried over phosphorus pentoxide. 
stirred mixture of 4-ctooro-7-hydroxy-5-!etrahydropyran-4- There was thus obtained 7-acetox\'-5-isopropo.xy-3.4-dihvd- 
yioxyquinazoline (International Patent Application WO 65 roquinazolin-4-one f 17.86 g): NMR Spectram: ( DM SOd.) 
01/9434). Example 15, Note [10| thereof; 0.25 g), 2-chloni- 7.97 (s. :H},6.9! (s, IH). 6.K5(s, IN), 4.65 (m. IH), 2.12fe, 
ethanol (0.073 ml), tri phenyl priosphine (0.385 g) and mcth- 3H). 1 .33 (d, 6H). 
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A mixture of a portion (5.4 g) of the material so obtained, 
triphenylphosphineO 0.8 g), carbon tetrachloride (1 2 ml) and 
1 ,2-dichlorocthane (50 ml) was stirred and heated to 70° C. 
for 2 hours. The mixture was cooled to ambient temperature 
and the solvent was evaporated. The residue was dissolved in 5 
a 0.5M solution of ammonia gas in 1 ? 4-dioxane (250 ml) and 
the mixture was heated to 70° C for 10 minutes. The solvent 
was evaporated and the residue was cooled in an ice- water 
bath. Methylene chloride and water were added and the aque- 
ous layer was brought to pH7 by the addition of dilute aque- to 
ous hydrochloric acid. The mixture was filtered. The organic 
phase was dried over magnesium sulphate and evaporated to 
give 4-chloro-7-hydroxy-5-isopropoxyquinazoline as a foam 
which was used without further purification. 

Di-tert-butyl azodicarboxylatc (7.9 g) was added to a 15 
stirred mixture of the 4-chloro-7-hydroxy-5-isopro- 
poxyquinazoline so obtained. 2-chloroethanol ( 1 .5 ml), triph- 
enylphosphine (8 g) and methylene chloride (200 ml) and the 
reaction mixture was stirred at ambient temperature for 4 
hours. The mixture was concentrated by evaporation and the 20 
residue was purified by column chromatography on silica 
using increasingly polar mixtures of petroleum ether (b.p 
40-60° C.) and ethyl acetate as eiuent. There was thus 
obtained 4-chlonv7-(2-chloroelhoxy)-5-isopn> 
poxyquinazoline ('2.5 g); NMR Spectrum: (CDC\ 3 ) 1 .45 (d. 25 
6H), 3.9 (t ; 2HX A A (t, 2H). 4.75 (m, 1 H), 6.65 (s, 1H) S 6.9 (s, 
lH),S.8(s, 1H). 

EXAMPLE 6 

30 

Using an analogous procedure to that described in 
Example 3, the appropriate 7-haloalkoxyquinazolinc was 
reacted with the appropriate heterocyclic compound to give 
the compounds described in Table 1. Unless otherwise stated, 
each compound described in Table I was obtained as a free 35 
base. 
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TABLE 1-continued 




Com- 
pound 
No. A 

Note <R') M 



TABI.K1 




40 



Com- 
pound 

No.A 
Note 



[ 1 } 6- methcxy- 7-p-{4 - iso- 

buryry ipipcrizin- 1 -yi )propoxy ] 
|2] 6-fnethc.xy-7- (3- f4-(2 2 ,2-tri- 

r1ur» rocthy 5 '•pincra?-* n- 1 - y i !p ropoxy } 
[3 ] 6-uiethoxy -7 -! 2 -(4 -prop -2 - ynyl - 

piperazif=- 1 -y)}ethexy] 
[4] S-letralrydrapyrsiJ-4-yjoxy- 7-(2 ♦(4-atciy I- 

piperawin- • -yi)eih&xy | 
[*] S-rcL-ahydro- 

pyrAn-4 ysoxy-7- { 2-[i3R.S.4SRj-3,4-<rteih- 

yicncdioxypyrrctidiji- «-y! jethoxy) 
j6j 5-iscpropoxy-7-p-{4-acc*\Jpip<:r32:'n- 5 -yijcthoxv] 
}7i 5-isopxopox>-7-{2-ft3aS,4SR>-3.4-n«th- 

yk'Mdioxypyrroiidin- \ • yl jethoxy ) 
[H] 6-{2-morpbi>ltnocsiioxy>?-fncUiQ.xy 
[5] ^i2'(4-nu^>1p;pcrazLvl yi)«hoxy> 7-rnetfccxy 



5-chloru 
5-chlerc 



5-vhlorc 
5-ehiofc 



5-c.yoio 

5-chlnro 



- 5-chicro 
>-ch:cro 



{ 1 0 ) 6-(2 -pyrrol id in* 1 -yJethoxy)- 7- mclhoxy 5-ehio ro 

1 1 i } 6- [2-{4-accry Ipiperazin- 1 -y i tethoxy |-7-t lu-ihoxy 5-chloro 

f;2) 6-{2-[(3RS,4SR)-3,4-Hjelfcy!aieiiioxypyr- 5-uhluro 

rolidin- 1-yl jerhoxy}-7-mcr.hoxy 

(13] 6-(3-p>Tro!idia-l-yIprc»poxy}-?-nie4hoxy 5-chioro 

f:4) 6-f3-morphoNr.opropoxy}-7-rncrhc,xy 5-chloro 

[IS] 6-p-(4-acctytpiperazi3- l-yt}prcpoxy]-7-rnethoxy 5-chioro 

| ! 6 1 o* |3-(4-jnethylpipera2ria- 1 -yl )propoxy i-7-methoxy 5-chloro 

j]7J 6-{.Vf(3RS.4SR>3,4-meUiyiciKdicxypyr- 5-chioro 

rolicin-l-yJ]prcpcxy}-7-rnethoxy 

( 1 8) 5-tetTahydr?ip>^aE-4-yioxy-7-f2-f4-prc^2-ynyi- 5-chloro 

pspemzia-i-yl)elk>xy) 
{19} 5-?eii^yriropyraii-4-y;t>xy-?<2-morphftlinr»eiho?(y} .vchloro 
1 20] 5-tctrahydropyTan-4-y loxy-7-( 3 -:uorp ho (Uiopropoxy) 5-chJoro 

pi ] 5-tcUabytiropyf4ii-4-y!oxy-7-t3-{4-prop-2-ynyl* S-chioro 

pipers/in- 1 -yl)pr;>poxy] 

(22 j 5-isopropcxy-?-(2-piperazia-i-yk-aioxy) 5-chloro 

{23] 5-iw>nropoxy-?-(2-!4-(2-hydroxycthv!}pi|vr- 5-chinro 

razin*] -y!]cthoxy } 

{24j 5-isopropoxy-7-{2-pyrroikiiij-!-yletboxy) 5-chioro 

P5] 5-isopropcxy-7-i'2-pipcridino<rthoxy) 5-chIcro 

[26] 5-isopropcxy-7-<2-morphotiiJoeti)oxy} 5-chJoro 

[27} 5-isopropoxy-7-[2-(4-prop-2-ynyl. 5-chioro 

p jpcraztn- ] - y 1 lethoxyl 

[28] 5-;«»pmpox>-H6-{2-[(3RS 1 4SR>-^.4-dinxcthoxy- 5-ehlcro 

pyrrolidir>- ] -yl Jethoxy } 

[29] 6- { 2- 1(3 RS.4$R;-3,4-crhy!idcncdioxy * 5-ehJoro 

pyrrctidia- 1 -yi}eikv\y}-5-i$OGn>poxy 
{ 30] 5- !sopropoxy-7-|2-(-1-mcthy{pipcrB2b- 1 yl Jcthoxy | 5-ch!oro 

[31] 5 -isoprcpcxy-7-<;3-mojphotuiop ropoxy) 5-chioro 

[32] 7-(3-morpho!irtopropc\y) 5-chioro 

[33] ?-[3-(4-*i:eryip:pcra7.in-l-y!)propoxy} 5-chloro 

[34] c-meihoxy-7-;2-{4-prop-2-ycy]- hydrogen 
pipoTizln- 1 - yl>etb&xy ] 

45 135] 6-rnethoxy-7.{3-(4-prop-2-ynyJ- hydrogen 
piperazjji- i -yl jpropoxy ] 



Notes 

]t] The rcact&nte were 4-(5-chloro-2,3-rnelIryj<rn«iiox>'pyrid-4-yla.'nino>-7- 
(3-chioropropoxy)-c-ni£r^.xyquina2oiinc awl i-isoburyrylpipcfa?iftc. The 
reiciioo mixture wss heai«i to 1 20° C. for 3 hoars. The reaction product was 
purified by column chronia'-cgraphy on a C18 r^'erxed phase silica cciiimn 
(Waft?rs SvTnrocuy cf»iurn!i, ■> microtts silicA, !9 r:\i7i rtf.tnierer. 5 00 -m* 
Jeiigtb) using a dccreasj'ngly polar rnixture of wsler and scetonilriSc Contain- 
ing acetic acid) as eiuent. The material so obtained was dissolved in 
uieOiylene chluride aitd an io:: exchange resin (dlcjiytajiHnopolystyreiw 
resin. 4 equivalenjs) was added and the mixture was stirred for 30 mintues. 
The mixture was fUteTed and the. filtrate was <r.'2ponued. The resulract resj- 
r.MC was trihintod under penrajie :o give ihc required prnrmc? in 51% yield 
which gavs the following characterising dau: NMR Spectrum: {CDC! 5 i. l(d, 
6K). 2.!(rrL 2H), 2.45(m, 4H), 2J5(m. 2H). 2.75(n^ JHi, 3.5frn, 2H). 3.6(m f 
2H), 4.(Ks. 3H), 4.25(t, 2H), 6.!<s. 2Hj, 7.ltbrs, IK), ?.3{$. IH). 7.75(s. 
\ H). 8.7(hr s, 1H>; Mass SpecL-urn: M + H* 543 and 545. 

The l-isoburyrylpiperazine used as a starting rruaerial was 
prepared as follows: — 

Isobutyryl chloride (3.25 ml) was added drop wise to a 
stirred mixture of 1 -benzylpiperazine (5 g), triethylamine 
(435 ml) and methylene chloride (75 ml) which was cooled 
to 0° C. The reaction mixture was allowed to warm to junbient 
temperature and stirred lor 1 hour. The mixture was parti- 



50 



55 



SO 
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tioaed between methylene chloride and water. The organic [3) The reactants were 7-(2-ch1oroethoxy)-4-(5-chloro-2 ? 3- 

phase was washed with water and with brine, dried over meih>ienediox>T5yrid^>ylamino>6-methoxyquina/oline 

magnesium sulphate and evaporated. The residue was puri- and 1 -prop-2-ynylpiperazino. The required product was 

tied by column chromatography on silica using a 3:2 mixture obtained in 52% yield and gave the following characterising 

of methylene chloride and ethyl acetate as eluenl. There was 5 da 1 "; NMR Spectrum: (DMSOd 6 and CF 3 CO^D) 3.3 (br s, 

thus obtained 1 -benz>1-4-isobinyr\'lpiperazinc (5.95 g) as an 4H X 3.6 ( br 4H). 3.75 (br s, 3H), 3.95 (s, 2H)~4.05 (s. 3H), 

oil; NMR Spectrum: (CDC1 3 ) L.l (d, 6H), 2.45 (m. 4H). 2.8 4 - 65 & 2H h 6-3 (s, 2H) S 7.5 (s, 1H), 7.9 (s, III), 8.2 (s, IH). 

(m, 1H), 3.5 (m, 4H), 3.65 (m. 2H). 7.3 (m. 5H); Mass Spec- 9 0 ( s > *H); Mws Spectrum: M+H* 497 and 499; Elemental 

trum: M+H* 247. Analysis: Found C f 56.3; H, 5.4; N, 16.2; C 2 «H 25 C1N S 0 4 

A mixture of the material so obtained, cyciohexene (70 10 °- 7H ^° rcquires C ' 56/>; H ' 5 2; N > 16 5% 
ml), palladium oxide-on-carbon catalyst (20%: 1.1 g) and [4] The reactants were 7-(2-chloroethoxy) 4-(5-chloro-2.3- 
ethanol (] 20 ml) was stirred and heated to 80° C for 3 hours. methylenedioxypyrid-4-ylamino)-5-tetrahydropyran-4- 
Tbe catalyst was removed by filtration and the solvent was yloxyquinazoline and 1-acetylpiperazine. The reaction mix- 
evaporated to give 1 -isobutyrylpiperazine (3.7 g) as a solid; t . ture was heated to 80° C for 3 hours and then to 110° C. tor 
NMR Spectrum: (CDCI 3 ) 1 .05 (d, 6H) 3 2.75 (m, IH), 2.8 (m ; l> 5 hours. The reaction product was purified by column chro- 
4H,, 3.45 (m, 211), 3.55 (m. 211). matography on a C18 reversed phase silica column (Waters 

a\ Th» rt^tont* a r< ui n *i i a- Symmetry column, 5 microns silica, 19 mm diameter, 100 

[2] The reactants uere 4-(5-chloro- p-methylenedioxypy- , h) usi > 

and I -(2, 2 ? 2-tntiuoroethy l)ptperazme. 1 he reaction mixture 20 Crt i„^ le . „ ' , i i i nr.* 

„ „ , . , . ™ ^ c ' 4 , , solvents were evaporated and the pH ol the aqueous phase 

was healed lo 1 2(r Tor 3 hours. Ine reaction product was , ,i\ ,j, i<tl . ' 

,h ~ ia i r u o luu y\™ was adjusted to 7.5. The solution was extracted with methv - 

punf ted by column chromatouraphv on a C 1 8 reversed phase „ , U \ i - a a.u - u » » 

;1 . , f , i m4n ,f, c * i - ■ . ^ ene chloride <md the organic phase was dned over macnesium 

sthcxicolurmifWatefsSyrnmetrvcohjmn. 5 microns silica, 19 „ . . j m. u j ■ . 

™ lifimaiflf w\a i .u' i sulphate and evaporated. I he resultant residue was tnturated 

mm diameter. 100 mm lenath) using a decreasing v pokir „«J M «a\ * • .u • j , .7! 

f , r .. , °. . * r 1 . • under diethyl ether to give the required product in 4^% vield 

mixture of water and aceioniTnlc(containjnfl 1% acetic ac d) ^ «.t^u ™,.>\h rt r~n i L * v n o 

as eluem. The material so ob.ai.Jd was dissolved i* methyl! » ! tT ?m R ,^' 

e„e chloride and an ion exchange resin (dieftytoinopoly. mfr^, ]\ n f ^ ^ 

swrene resin, 4 equivalents) was added and .be mixture w S ™£\ I ^ ' 3 ^T^\m^ tp\ \ o? ' m ' 

s.irredforSOmimJ.es.Themixtna-wasfilteredandthenlttate ^ 'wttU 'wl't % ) ( L ^ 

pentane to give the required product in 72% vield which aave iio.r n ^im r. tun ce , ,, 4 , 1' i \ \ 

,i r it • i . . • « vr . in „ * , , 13.y; C, 7 1I 31 C1N 0 U 6 lli, O requires C, 55 .1: II, 5.7: N, 14.3 

the following charactcnsing data; NM.R Spectrum: (CDC1 3 ) " w 

2.1 (m. 2H), 2.5 (m, 611), 2.7 (m, 411), 2.95 (q f 213) ; 4.05 (s. f 5 J reactants were 7-(2-chloroethoxy)-4-(5-chloro-2 5 3- 

3H), 4.25 (t, 2H) ; 6.1 (s, 2H), 7.1 (br s, IH). 7.3 (s. 1H) ? 7.75 meih>ienediox>^yrid-4-ylaniino)-5-teirahydropyran-4- 

(s, IH). 8.35 (br s, IH); Mass Spectrum: M+H* 555 and 557; ^ yloxyquinazoline and (3RS ? 4SR)-3 ; 4-methylenediox>'pyrro- 

Blemenlal Analysis: Pound C, 51.8: H, 5.0; N, 14.8; lidine.The reaction mixture was heated to 80° C. for 3 hours 

C. 4 H 2e> CIF 3 N 6 0 4 requires C, 51 .9; H, 4.1; N, 1 5.1%. and then to 110° C. for 5 hours. The reaction product was 

llie 1 -(2,2,2-trifluoroethyl)piperazine used as a starting P^ned by column chrc^matography on a C 1 8 reversed phase 

material was prepared as follows:— siuca column (Waters Symmetry column, 5 microns silica. 1 9 

2,2,2-Trifluoroethyj trinuoromethanesiilphonate (8.2 g) 40 diam r eler ' 100 f im !en ^ V sing a P oIaf 

was added to a stirred mixture of 1 -tert-butoxycarbonylpipl mix t ,uw °£^ ater und ac ^ mn,lnle (containing 1 % acetic acid) 

erazinc (6 g). potassium carbonate (5.77 g) and acetotiiuile 7 etalt " The organic solveiits were ev-aporated and the pH of 

(30 ml) and the resultant mixture was stirred at ambient aqU ? US P hase u ^ as a ^1 uste f ^ 0 / f The solution was 

temperature for 16 hours. The mixture was filtered and the f^^wth methylene chloride and the organic phase was 

filtrate was evaporated. The residue was purified bv column * ^ °™ "J***™ suJ ^ e aad ^porated. The resultant 

chromatography on silica using increasingly polar mixtures ^f«^^«nued under diethyl ether to give the required 

of petroleum ether (b.p 40-60* C.) and ethvl acetate as eluent. 6 f ° y,eW L 1 ^ ^^Ilowingcharactensmg 

. ">' d r ro ^ (s, IH); Mass Spectrum: M + rT 558 and 560: Elemental 

tert-butyl 4.(2,2,2-trmuor^thylpiper^me (8 , Wysis: Found c 56 . 5; H> 53; N , 2 5. CJI„CIN.O, 

g) in ethyl acetate (^0 ml) dunng 1 .5 hours. A precipitate 0.2Et 2 O requires C, 56.2; H. 5 3: N 12 2% 

formed as carbon dioxide gas was evolved The precipitate S5 The (3RS ? 4SR)-3,4-methvlenedioxv P vrrolidine used as a 

was collected by filtration, washed with ethyl acetate and starting materia , was ^ as fo|Iow ; : . ... 

dned under vacuum. TTiere was thus obtained 1 KW-trif- A solution of di- ten -butyl dicarbonate (BocO. 78.55 «) in 

rn°M^r^ emylacetate(125ml)wasaddeddropwise\oastirredmixW 

(DMSOd s ana CF,C0 2 D) z.85 ,m, 4H) 7 3. 1 (m, 4H), 3.35 (q f of 3-pyrroline (25 g; 65% pure containing pyrrolidine) and 

1 60 ethyl acetate (125 ml) which had been cooled to 0° C. The 

Ihe material so obtained was suspended in methylene reaction temperature was maintained at 5-10° C. during the 

chloride and a saturated methanoHc ammonia solution (20 addition. The. resultant reaction mixture was allowed to warm 

ml) was added. The resultant mixture was stirred at ambient to ambient temperature overnight. The reaction mixture was 

temperature for 20 minutes. Hie mixture was filtered and the washed successively with water, 0. 1 N aqueous hydrochloric 
filtrate was evaporated at ambient temperature under vacuum. 65 acid solution, water" a saturated aqueous sodium bicarbonate 

There was thus obtained !-{2 } 2 ; 2-irinuiirciethy|)pipcni/ine solution and brine, dried over magnesium suiphate and 

which was used without any additional purification. evaporated. There was thus obtained, as a colorless oil (62 e). 
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a 2:1 mixture of ten-butyl 3-pvrrolinc- 1 -carboxvlate. NMR: 
(CDC!,) 1 .45 (s, 9H), 4.1 (d 4H), 6.75 (m, 2H),aod ten-butyl 
pyrrolidine- 1 -carboxvlate, NMR: (CDC1,) 1 .5 (s, 911). 1 .8 (br 
s,4H),3.3(brs,4H). 

A solution of the mixture of materials so obtained in 
acetone (500 ml) was added dropwise to a mixture of 
N-methymiorpholine-N-oxide (28.45 g) ; osmium tetroxide 
( 1 g) and water (500 ml) whilst keeping the reaction tempera- 
lure below 25° C. "l"he reaction mixture was then stirred at 
ambient temperature for 5 hours. The solvent was evaporated 
and the residue was partitioned between ethyl acetate and 
water. The organic phase was washed with brine, dried over 
magnesium sulphate and evaporated. The residue was pun- 
ned by column chromatography on silica using increasingly 
polar mixtures of petroleum ether (b p. 40-60° C.) and ethyl 
acetate as eluent and by further column chromatography on 
silica using increasingly polar mixtures of methylene chlo- 
ride and methanol. There was thus obtained tert -butyl (3RS, 
4SR>3.4-dihydroxypyrrolidine-I -carboxylateas an oil (34.6 
g); NMR Spectrum: (CDC1 3 ) 1 .45 (s, 9H), 2.65 (m. 2H), 3.35 
(in, 2H) S 3.6 (m ; 211), 4.25 (m ; 2H). 

A solution of tert-butyl (3RS ; 4SR)-3.4-dihydroxypyrroli- 
dine- 1 -carboxvlate (34.6 g) in DMF (400 ml) was cooled to 
0-5° C. and sodium hydride (60% dispersion in mineral oil. 
0.375 mol) was added portionwise. The reaction mixture was - 5 
stirred at 5° C. for 1 hour. Dibromomethane (15.6 ml) was 
added and the reaction mixture was stirred at 5° C. for 30 
minutes. The reaction mixture was allowed to warm to ambi- 
ent temperature and was stirred for 16 hours. The DMF was 
evaporated and the residue was partitioned between ethyl 
acetate and water. The organic phase was washed with water 
and witli brine, dried over magnesium sulphate and evapo- 
rated. The residue was purified by column chromatography 
on silica using increasingly polar mixtures of petroleum ether 
(b.p. 40-60° C.) and ethyl acetate as eluent. There was thus 
obtained ten-butyl (3RS : 4SR)-3 J 4*methylenedioxypyrmli- 
dinc-1 -carboxvlate as a colourless oil (19.77 g): NMR Spec- 
trum: (CDCU) 1 .45 (s, 9H), 3.35 (ox 211). 3.75 (br s, 2H), 4.65 
(m, 2H). 4.9 (s, IH), 5.1 (s, 1H). 

A cooled 5M solution of hydrogen chloride in isopropanol 40 
(150 mJ) was added to a solution of tert-butyl (3RS,4SR)-3. 
4-methylenedioxypyrrolidine- 1 -carboxvlate (19.7 g) in 
methylene chloride (500 ml) that was cooled in an ice bath. 
The reaction mixture was allowed to warm to ambient tem- 
perature and was stirred for 4 hours. The solvent was evapo- 45 
rated and the residue was triturated under diethyl ether. The 
precipitate was collected by filtration, washed with diethyl 
ether and dried. There was thus obtained (3RS t 4SR)-3,4- 
methylenedioxypyrrolidine hydrochloride as a beige solid 
(13. 1 8 g); NMR Spectrum: (DMSOd 6 ) 3.1 5 (in. 2H). 3.35 f m. 50 
2H) ; 4.65 (s f IH), 4.8 (m, 2H) ? 5.1 (s, IH). 

The material so obtained was suspended in diethyl eUier 
and a saturated methanol ic ammonia solution was added. The 
resultant mixture was stirred at ambient temperature for 10 
minutes. The mixture was filtered and the solvent was evapo- 55 
rated at ambient temperature under vacuum. There was thus 
obtained (3RS,4SR)-3,4-methylenedioxypyrrolidme which 
was used without any additional purification. 

[6] The reaetants were 7-(2-clu'oroeihoxy)-4-(5-chloro-2,3- 60 
melhyletiedioxypyrid-4-ylam!no)-5-isopwpoxyquina/.oline 
and 1 -acerylpiperazine. The reaction mixture was heated to 
85° C. for 8 hours. The reaction product was purified by 
column chromatography on silica using increasingly polar 
mixtures of methylene chloride and methanol as eluent. The 65 
pmduct was obtained in 89% yield and gave the following 
characterising data; m.p. 208-210° C: NMR Spectrum: 



•2,623 B2 

56 

(CDC1 3 ) * 6H), 2. 1 (s, 3H). 2.6 (m. 4H), 2.9 (t. 2H). 3.5 
(t, 2H), 3.7 (t : 2H), 4.25 (t, 2H), 4.85 (m, 1 H). 6.1 5 (s, 2H). 
6.55(s. lH).6.85(s, lH),7.75(s, IH) : 8.6(s, lH),9.6(s. IH); 
Mass Spectrum: M+IT* 529 and 531; Elemental Analysis: 
5 Found C 57.0; H t 5.7: N, 15.7; C 5 H 29 C1N 6 0 5 requires C, 
56.8;H. 5.5; NJ 5.9%. 

|7] The reaetants were 7-(2-chloroethoxy)-4-(5-chloro-2 ; 3- 
methylenedioxypy rid-4-y lamino )-5- isopropoxyquinazo line 
and (3RS,4SR)-3 > 4-methyletiedioxypym)lidine. "Hie reac- 
tion mixture was heated to 95° C. for 3 hours. The reaction 
product was purified by column chromatography on a C18 
reversed phase silica column (Waters Symmetry column, 5 
microns silica. 19 mm diameter, 100 mm length) using a 
decreasingly polar mixture of water and aceionitrile (contain- 
ing 1% acetic acid) as eluent. The organic solvents were 
evaporated and the pH of the aqueous phase was adjusted to 7. 
The solution was extracted with methylene chloride and the 
organic phase was dried over magnesium sulphate and evapo- 
rated. The resultant residue was triturated under diethyl ether 
to give the required product in 64% yield which gave the 
following characterising data; NMR Spectrum: (CDCl,) 1.55 
(d, 6H), 2.35 (m, 2H) t 2.9 (t, 2H), 3.25 (d, 2H), 4.25 ft. 2H). 
4.6 (ni,2H), 4.85 (ni s IH), 4.9 (s. MI). 5.15 (s. lH).6.15(s, 
2H) S 6.55 (s : IH), 6.85 (s s 1H) ; 7.75 (s, 1H) ? 8.6 (s, lH),9.6(s, 
IH); Mass Spectrum: M+H* 516 and 518: Elemental Analy- 
sis: Found C, 54.7; H. 5.2: N, 13.2; C, 4 H„ON<0« 0.5H a O 
requires C, 54.9; H, 5.2; N, 13.3%. 

[8] The reaetants were 4-(5-cluoro-2,3-methylenedioxypy- 
30 rid-4-yiammo) 6-(2-chloroemoxy)7-methoxyquinazoline 
(the preparation of which is described in Example 7 herein- 
after) and morpholine. The reaction mixture was heated to 
120° C. for 16 hours. The required product was obtained in 
69% yield and gave the following characterising data: NMR 
35 Spectrum: (CDC\ y and CD 3 C0 2 D) 3.3 fm, 4H), 3.5 (t, 2H), 
3.95 (m, 4H), 4.05 (s, 3H^4.6 (U 2H)> 6.15 (s, 2H\ 7.6 (s, 
IH), 7.8 (s. 2H), 8.6 (s, IH); Mass Spectrum: M+H* 460 and 
462; Elemental Analysis: found C, 53.45; H, 4.8: N. 14.5; 
C^HaCINjO, 0.55H 2 O requires C, 53.7; H. 5.0; N, 14.9%. 

[9] 'Ihe reaetants were 4-(5-chioro-2 > 3-mcthylenedioxypy- 
rid-4 -y brnino)-6-(2-chloroethoxy)-7 -methoxyquinazoiine 
and 1 -methylpiperazine. The reaction mixture was heated to 
120° C. for 16 hours. The reaction product was purified by 
column chromatography on a Waters X -Terra silica column 
(CI 8 reversed-phase, 5 microns, 19 nun diameter, 100 mm 
length; Waters Inc., Milford, Mass. 01757, USA) and eluted 
with decreasingly polar mixtures o f an ammonium carbonate 
buffer (2 g/E in water) and acetoniirile. Appropriate fractions 
were collected, the organic solvent was evaporated and the 
resultant mixture was partitioned between ethyl acetate and a 
saturated aqueous sodium bicarbonate solution. The organic 
phase was dried over magnesium sulphate and evaporated, 
ltiere was thus obtained the required product in 29% yield 
which gave the following characterising data; NMR Spec- 
trum: (CDC1 3 and CD,C0 2 D) 2.7 (s. 3H), 3.25-3.35 (br m, 
I OH), 4.05 (s ? 3H). 4.45 (l, 2H). 6. 1 5 (s ; 2H), 7.55 (s ? 1 H). 7.7 
(s. 1 H), 7.8 (s, IH). 8.65 (s, IH); Mass Spectrum: M+H + 473 
and 475; Elemental Analysis: Pound C, 54.9: H. 5.3; N. 17.1; 
C 22 H 25 CTN 6 0* 0.4H,O requires C, 55.0; H. 5.4; N, 17.5%. 

[10] 'fhe reaetants were 4-(5-chlon)-2 ; 3-methylenedioxypy- 
rid-4-yhmino)-6-(2-chloroethoxy)-7-mcthox>quiriazoIine 
and pyrrolidine. The reaction mixnire was heated to 120° C. 
for 1 6 hours. The required product was obtained in 4 1 % yield 
and gave the following characterising data: NMR Specirum: 
(CIX;i, and CD,C0 2 D) 2. 1 5 (m. 4HV 3.3-3.6 (br s. 4H1. 3.7 
(t, 2H). 4.05 (s, 3H). 4.65 (t, 2H), 6. 15 (s, 2H). 7.65 (s. IH). 
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7.8 (s, !H) ? 7.9 (s, 1H) T 8.65 (s, IH); Mass Spectrum: M+HT ITie reaciams were 4-(5-chioro-2,3-niethyIenedJox>'py- 

444 and 446; Elemental Analysis: Found C\ 55.0; H, 5.0; N, nd4-ylamino)-6-(3H:hlort)pmp<)xv)-7-meihoxvquHia'/oline 

14.9; C 2 ,H 2 XlN s 0 4 0.7H 2 O requires C, 55.25; H. 5.2; N. and (mS,4SR)-3,4-metJiyicnicdioVpyrmHdine. The reac- 

1 5.3%. lion mixture was heated to 95° C. for 3 hours. The reaction 

„ 11U . „ JC , , 5 product was purified bv column chromatography on a C 18 

P has ' silica Raters Sy™«™ »«■»»"• 5 

nd-4-ylamt^ microns silica , 19 mm diameler 1(K) mm len 4 ln) using a 

and 1 -acetylpiperazine. The reaction mixture was heated to decreasing^ polar mixture of water and acetonitrlle .'contain- 

1*0 C. tor 16 hours. The required product was obtamed in i ng \% aC etic acid) as eluent. The organic solvents were 

51%yicld and gave the following characterising data; NMR io cn'aporated and the pHofthe aqueous phase was adjusted Jo 7. 

Spectrum: (CDCI 3 and CD 3 C0 2 D) 2.1 5 (s, 311), 3. 1 (m, 2H), The solution was extracted with methylene chloride and the 

3.2 (m, 2H) ; 3 4 (I, 2H), 3.75 (m, 2H), 3.85 (m, 2H) : 4.0 (s, organic phase was dried over magnesium sulphate and evapo- 

3H). 4.55 (U 2H) ? 6T5 (s, 2H), 7.6 (s, IH). 7.7 (s, 1H), 7.8 (s. rated. The resultant residue was triturated under diethyl ether 

1 H), 8.6 (s. 111); Mass Spectrum: M+H* 501 and 503. to give the required product in 57% yield which gave the 

n?i n»rtf»j*» n ie 4 /c ,1.1 n .11 r 15 following cliaracterising data; NMR Spectrum: (CDCK and 

[12] The octants were 4-(5-chlon> : 23^ediyle,K^oxypy- CD ,CaD) 2.3 (m. 2H)73.3 (m, 2H), 3^(t, 2H). 3.6 (d,2H>, 

^/nS «fc 3 ^ 4 3 ft 2H >< 48 3H), 5.2 (s H) 6.15 (s 2H 

and (3RS 5 4SR)-3 ? 4-melhy ^lei^u^vpyrrohdme. Hie reac- 755 ( m r6 ( 1H) ?g (s , H) M * m { M ^ 

tion mixture was heated to 120° C. for 16 hours. 'Hie required Spectrum: M+H* 502 and 504. 
product was obtained in 73% yield and gave the following ;o 

characterising data; NMR Spectrum: (CDC1 3 and CD,CO,D'i ' 1 ^ The reacIanrs were 4-(5-chloro-2,3-methylenedioxypy- 
2.95 (m, 2H). 3.45 (t, 2H), 3.65 fd, 2H). 4.05 (s, 3H),"4.55 (t' } rid-4-ylammo)-7-(2<Woroethoxy)-5-tetrahydropyran-4- 
2H). 4.8 (m. 3H). 5.2 fs, 1HX 6J5 (s 2H) 7 6 (s 1 H) 7 7^ (s yloxyquinazoline and l-prop-2-ynyIpipera/Jne. The reaction 
lH),7.8(s. iH),8.65(s, lH);MassSpecirum:M + H-488 a rid '™ w as heated to 80^ C. for 3 hours and then to \WC. 
4 90 25 lor 5 hours, liie reaction product was pun bed by column 

chromatography on a Waters X-Tcrra silica column (CIS 
f 13 j The reactants were 4-(5-chIoro-2,3-methylenedioxypy- reversed-phase, 5 microns, 1 9 mm diameter, 1 00 mm length) 
rid-4-ylamino)-6-(3-chloropropoxy )-7-methoxyquina7.oline aad eluted with decreasingly polar mixtures of an ammonium 
(the preparation of which is described in Example 8 herein- carbonate buffer (2 g/L in water) and acetonitrile. Appropriate 
after) and pyrrolidine. The reaction mixture was heated to 30 fractions were collected, the organic solvent was evaporated 
120° C. for i 6 hours. The required product was obtained in an<3 thc resultant mixture was partitioned between ethyl 
50% yield and gave the following characterisum data; NMR acetate and a saturated aqueous sodium bicarbonate solution. 
Spectrum: (CDC!., and CD,CO,D) 2.1 (m. 4H). 2.4 (m. 2H), 11le 0I 8 anic P hasc was dried over magnesium sulphate and 
3.0-3.8 flbr s. 4H). 3.4 (t, 2H) 4 0^ (s 311) 4 35 (t 31 1) 6 1 ($ evaporated, 'there was thus obtained the required product in 
2H),7.6(.S lH) ? 7.75(s, I H), 7.8 (s, 1 H).' 8.65 (s. IH): Mass 55 l???/f d Whkh ^ foI !°^ n ^ h ^ act T/ ing daU,; 

S7VH 54 N 145 C H GNO O l«M O nsaimw r" 2,5 ( m » 2H ^ 2 «0(m, 10H), 3.15 (s, IH) } 3.3 (s, 2H, 3.55 
liA'U^lS^ ^ (t,2H) ? 3.9(m 5 2H),4.3(m.2HX5.05(m : 1H).6.2 (s. 2H).6.9 

f 1 5 ' J (s, 2H) ; 7.8 (s, IH), 8-5 (s. 1H); Mass Spectrum: M+H*567 

[14] The reactants were 4-(5-chloro-2 ! 3-methylenedioxypy- 40 ar5d 569; Elemental Analysis: Found C 55.9; H, 5.6: N, 14.0; 

rid^-ylaniino)-6-(3-chloropropoxy)-7-methoxyquiua2oliiie " ^s8 H ?i ClN «0 3 2H 2 0 requires C. 55.8; H, 5.85: N, 13.9%. 
and morpholine. llie reaction mixture was heated to 1 20° C. j ] 9] Using the detailed conditions described in Note [18] 
lor 16 hours. Ihe required product was obtained in 72% yield immediately above, 4 -(5-cbloro-2. 3 -methylene^ oxypy rid - 
and gave the following characterising data; NMR Spectrum: 4-ylamino)-7-(2<ldoroemox>*)-5-tetrahydropyran-4-ylox- 

(CDCI0 2.1 (m. 2H), 2.5 (m ? 4H), 2.6 (t, 2H), 3.7 (m. 4H). AS yquinazoline was reacted with morpholine to give the 
4.05 (s, 3H), 4.25 (l ? 2H) ? 6.1 (s, 2H), 7.05 (s ; IH), 7.15 (s, required product in 48% yield which gave Ihe following char- 
1 H), 7.3 (s, 1 H). 7.75 (s s 1 H). 8.7 (s, 1 H); Mass Spectrum: acterising data; NMR Spectrum: fDMSOd^ and CD 3 CO.D} 
M+H 474 and 476. 1.8 (m, 2H), 2.15 (rm 2H). 2.55 (m, 4H). 2.8 (m, 2H), 3.5 (m' 

f 151 The reactants were 4-(5-chloro>2.3-methvlenedioxvpy- ™& 2 !!^ ^ ^ ^ $A ^ 1 ^ 6 2 (S ' 

rid^.ylamir W >643-cmoropropoxv>7.memoxv-quinazoii^ 50 * { ™> 2H ^ / 8 ^ 1H) > 8 45 ^ Mass Spectrum: 

and 1 -acetylpiperazine. The reaction mixture was heated to ^ 0 +H f 530 and " 32; E]emenlil1 Analysis: ftiunil C, 51.8; H, 

120°C. for 16 hours. The required product was obtained in ^) \? A; C 25H 2& C1N 5 0 6 2. 5 H 2 Q requires C 52.2: H ? 5.8: 

3 9% yield and gave the following characterising data; NMR ; " /o * 

Specti^:(CIX:i 3 andCD3C0 2 D)2.15(s,3H).2.35(m,2H), [20] The reactants were 4-(5-chioro-2.3-methylcncdioxypy- 

3.1 5-3.3 (m, 6H), 3.8 (m, 2H), 3.9 (m, 211), 4.0 (s, 3H), 4.3 (t, rid^-ylaminoV7-(3<hIoropropoxy)-5-tetrah> ; dropyran-4-* 

2H) s 6.15(s.2H) ; 7.6(s, lH) ? 7.65(s, IH), 7.8 (s ; 1 H), 8.65 (s, yloxyquinazoliue (described in Example 9 hereinafter) and 

IH): Mass Spectrum: M+H* 515and517. morphol ine. The required product was obtained in 30% yield 

[ 16] The reactants were 4K5-chloro-2.3-methvlenedioxvpv- and S ave lhe following characlerising data; NMR Spectrum: 

rid-4.ylamirK,V6-f3-chloropropoxy>-7.memo^ q uina7oline 60 aGd C ^ CO & 2 05 ^ 2 ») ? 2.35 (m, 4H), 3. 1 5 (m. 

and 1 -acetvlpipera/jne. Ihe reaction mixture was heated to 2H): 3 4i ^ 2l [ ^ 3 75 4K) ' 3 9 ^ 2H ^ 42 ( ^ 61 1 )> 5 0 

120° C. for 16 hours. The required product was obtained in (m = 6 3 (s ' 2H)j 6 85 (Sf 1H) ' 7 0 & lH) ' 7 9 ^ 1 H ^ 8 7 

27% yield and gave the following characlerising data; NMR (s * 1 U): Ma5s SP^^ 1 M+H * 544 ™ d 546 - 

Spectrum: (ClXTl^ and CD 3 C0 2 D) 2.3 (m 3 2H). 2.7 (s s 311). [2 1 j The reactants were 4.(5-chloro-2,3-methylenedioxypy- 

3.3 (t, 2H), 3.4 (m, 4H). 3.5 (m, 4H) y 4.0 (s, 3H), 4.3 (t, 2H), 65 rid^-amino)-7-(3^hloropropoxyV5-retrahyaropyranV 

6.1 5 (s, 21 0. 7.6 (s, I H), 7.65 (s, 1 H), 7.8 (s : i H). K.65 (s. ! H}; yloxyquinawjline and 1 -prop-2-ynylpiperazine. 'lhe reactirm 

Mass Spectrom: M+H* 487 and 489. product was purified by column chromatography on a ClS 
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reversed phase silica column (Waters Symmetry column, 5 1 .65.(m ; 4H). 2.5 (m, 4H) t 2.S5 (i, 2H), 4.25 ft. 2H), 4.85 (m. 

microns siiica, 19 mm diameter 100 mm length) using a I H), 6. 1 5 (s, 2H), 6.6 (s, 1 H), 6.85 (s, 1 H), 7.75 (s, 1 H). 8.6 (s. 

decrcasinglypolarmixturcofwatcrandaceu>nitrilc(coniain- 1H) ? 9.6 (s, IH); Mass Spectrum: M+H* 486 and 488; 

ing 1% acetic acid) as eluem. The organic solvents were Elemental Analysis; Found C, 593: H. 5.9: N, 14.4: 

evaporated and the pHofthe aqueous phase was adjusted to 9. 5 c H^CIN 5 0 4 requires C, 59.3: H, 5.8: N, 14.4%. 
The solution was extracted with methylene chloride and the 24 

organic phase was dried over magnesium sulphate and evapo- i 26 l Usin & * hc detailed conditions described in Note [24] 

rated. 'Hie resultant residue was triturated under pentane to immediately above, 4-(5-cbJoro-23-mediylenedioxypyrid- 

give the required product in 48% yield which gave the fol- 4-ylanuno)-7-(2<hloa^ethoxy)-5-teuiihydropyran-4-ylox- 

lowing characterising data: NMR Spectrum: (DMSOd 5 and to yquinazoline was reacted with niorpholine to give the 

CD,C0 2 D) 1 .85 (m^H), 2.0 (m, 211). 2.15 fm. 2H), 2.5-2.8 required product in 57% yield which gave the following char- 

(brm, 10H), 3.1 5 (s, i H), 3.3 (s, 2H), 3 .55 (L 2H), 3.9 (m. 2H), acierising data; NMR Spectrum: (CDC)*) I 55 (d, 6H). 2.6 

4.2 (t r 2H) : 5.05 fm, 1H), 6.2 (s. 2H). 6,85 (s. lli) 5 6.9(s, 1H) T (m, 4H), 2.85 (t,2H), 3.75 (m,4H), 4.25ft. 2H). 4.85 fm. iH), 

7.8(s, HI), 8.45 (s, IH); Mass Spectrum: M+II 4 581 and 583. 6.15 (s, 211), 6.55 (s, 1H), 6.85 (s, IH), 7.75 (s ; IH), 8.6 (s, 

[22] The reaciams were 7-(2-chloroeihoxvH-f5-chJoro.2,3- 15 1H) * 96 (s > 1H)i Mass M+Ir m and 490 *' 

methyIenedioxypyrid^-ylaimno)-5-isopropoxyquinazoline Elemental Analysis: hound O, 56.6; H, 5.4: N, 14.2; 

and piperazine. The required product was obtained in 30% C ;1 H 2« C1N 5°5 requires C, 56.6: H, 5.4: N, 14.35%. 

yieldandjM^ (27] Using the detailed conditions described in Note [24] 

* immediate* above, 4-(5-chloro-23-methvl e nedioxy P> T^ 

5 K (S i dfto' Pi 1H, 9.6(s, lH);NlassSpe<t^: yquina2oIine was ^ cied w - h i^^p^ to 
M + H 487 and 489: Blem^al ^aly^ Found G ,5.4; H, ^ thc required product > m 41% which gave the fcl- 

«k< u - « v^K ft ° 4 2 2 reqUJfCS ? lowing characterising data: NMR Spectnim: f(3fx!l J 1 .55 (± 

11, IN, 1 6.6/«. 2j 6H) 2 25 ^ | H ^ 2 65 rferm? 8H) 2 9 ^ 2H); 3 3 ^ 2R)> 4 25 

[23} The reactanis were 7K2-chloroethoxy)-4-(5-cbJoro-23- (t, 2H), 4.85 (m, 1H), 6.15 (s, 2H), 6.55 (s, 1 H), 6.85 (s, IH), 

methylcnedioxypyrid-4-ylamino)-5-isopropoxyquinozoliiie 7.75 (s, IH), 8,6 (s, 1H), 9.6 (s. IH); Mass Spectrum: M+H* 

and I -(2-hydroxyethyl)piperazinc. The reaction mixture was 525 and 527; Elemental Analysis: Found C, 59.3; H, 5.4; N. 

heated to85°C. for 8 hours. The reaction product was purified 15.85; C 2fi H 29 CIN 6 0 4 requires C, 59.5; H. 5,6; N. 16.0%. 

by column chromatography on silica using increasingly poUir 30 (28] ^ reacUJQ|s were 7.(2.chloroeihoxv)-4<5-chloro.2.3. 

mixtures of methylene chloride and methanol as eluent. I he mel hvlenedioxvpvrid^ 

material so obtained ^^^^1^^ and (3RS.4SR)-3,4-dimethoxyp y rrolidme. The required 
the required product m 6 /% yield which gave the foHowmg ^ ^ ?g% ™ ^ ^ lhe 

characterising data; NMR Specrrum: rCDCk) 1.5 (d, 6H), \ ,i.„„. K ,x/ D e-^— „»r /nuoAj „J< 

-i wc.-n m o r %wiV charactcnsmg data; NMR Spectrum: (DMSOd* and 

Atl / Mf ); ,m ^n H1, 35 CI WD) 145 (d 6H), 2.7 (m 2H), 3.0 (m 2H) ? 3.15 (m. 

,m i k/ } un i S i, ^ <S? J 1 ( t u ] :<Z {S l 2H )' " (*, 6H), 3.75 (m, 2H). 4.25 (t, 2H), 5.5 (m, IH), 6.2 

lH),86(s ; lH,9.6(s iH); Mass Sp^rum: M+H 531 and ( 2H) 6g ( 1H)i 6.85 (s. IH). 7.8 (s, lH).8.45(s. IH); 

533; Elemental Analysis: Found C. 55.4: H, 6.0^; N, 15.2; w^ cc ' . J' ri * A; ...J aUiwcJo 

i" n i-ixi a Aic, AAtii a - cc-s if ^ 1 ki Mass Spectrum: M+H 5j2 and 534; Liemental Analysis: 

C H„CDV> S 0. 1EUO 0.5H 2 O requires C 55. /; H, 6,1; N, Follnd c 56 0; H 5 6; N> , 2 . 85: C , 5 H 10 ClN 5 O 6 0.3H.O 

, - 35/0 ' 4U requires C, 56.25: H, 5.7; N ; 13.1%. 

|24] The reactanis were 7<2-chloroethoxy)-4-(5-chJoro-2 > 3- The (3RS,4SR)-3,4-(lLmethoxNT>yiTolicUne used as a start- 

methylenedioxypyrid-4-ylaniino)-5-isoprorx>xyquina»iline ing material was obtained as follows: — 
and pyrmlidine. The reaction mixture was heated to 80° C for A w|ution of tert . bll ty, (3RS i 4SR)-3.4-dihvdroxypvrroli- 

4 hours. The reaction product was punned by column chio- 4S dincl-carboxylate (1 g) in DMF (20 mi) was cooled to 0-5° 

myography on a CI 8 reversed phase silica column (Waters " c md ^ hydridc (60% dispe rsion in mineral oil, 0.433 

Symmetry column, 5 microns silica, 19 mm diameter 100 g) was added portionwise. The reaction mixture was stirred at 

mm length; using a decreasmgly polar mixture of water and 5 o c for l hour Methy , iodide (0 67$ ml) was added and the 

acet»mmle(contaming 1% acetic acid) as eiuenl. Inorganic feaction niix(ure was al|owed lo warm to ambiem , m 

solvents were evaporated and the pH of the aqueous phase ltire and was stjrrcd for i6 bo Uts . Th e DMF was evaporated 

was adjusted to 9. The solution was extracted w,ih methylene ' and the residue was panitioaed belweea diel hvl ether and 

chloride and the organic phase was dned over magnesium watCf ^ onianjc phase was ^ shed wi(h wa ' er ^ whh 

sulphate and evaporated. I he resultant residue was inturated brine dried o ; er niagnesium su!p hate and evaporated. The 

under pentane to give the required product in 62% yield residue WM purified by chroraatographv on sijica 

which gave the following characterising data: NMR Spec- usi increasinglv poIar mixtures of petroleum "ether (b.p. 

trum:(CDC! 3 5l.^(d,6H) ; 1.85 (m, 411), 2 6 (m, 411). 2.95 ' 5 40 .^u C ) a J acetate as eluent. Tnere was Urns 

(t 2H) : 4.25 (t. 2H) 4.85 (m, lH) f 6.15 («. 2H), 6.6 (s. IH), oblainod fcn . but> ,, ( 3RS.4SR)-3.4-dimethoxv T vrrolidineO- 

6.85 (s ; IH). 7.75 (s, IH), 8.6 (s, IH), 9.6 (s, IH): Mass carboxvlate as an oil (1.06 a): NMRSpectrum: (CDCK) 1.45 

Spectrum: M+H* 472 and 474; Elemental Analysis: Found C ( 9H) ; 3 35 ( , H) 3 45 7 S 6H) 3 5 ( 2H) 3.55 (m> | H)< 

583: R 5.4; N, 14.7: C M H a6 ClN s O* requires C, 58.5: H. rt 3 85 {m 2 H\ 
s 55- N, 14 8% * 

A cooled 5M solution ofhydmgen chloride in isopmpanol 

[25] Using the detailed conditions described in Note [24] (3 ml) was added to a solution of tcrt-buryl (3RS,4SR}-3.4- 

unn^ediately above. 4-(5-chloro-23 "methylenedioxypyrid* dimethoxy pyrrolidine- 1 -carboxyiate ( I g) in methylene chlo- 

4-ylammo)-7-(2-chJoroethox7)-5-tetrahydropyran-4-y!OX- ride (25 ml) that was cooled in an ice bath. The reaction 

yqui nazol ine was reacted with p iperidine to give the required 65 mixture was allowed to warm 10 ambient temperanire and was 

product in 52% yield which gave the following characterising stirred for 1 6 hours. Ilic solvent was evaporated. There was 

data: NMR Spectrum: (CDCI,) 145 (m. 211). 1.55 (d, 6H), thus obtained (3RS.4SU r 3,4-dimcthoxypyrrolidine hydro- 
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chloride as an oil (0.72 g); NMR Spectrum: (DMSOd 6 ) 3. 1 [31] The reactants were 7-(3-chIoropropoxy)-4-(5-chloro-2. 

(m, 2H), 3.25 (m ? 2H) ; 3.35 (s, 6H) ; 4.0 (m, 2H), 9.3 (brs. 1 H) r 3^iielhylenedioxypyrid.4-ylaniin(j)-5H's()prorK)xyquimizo- 

9.5 (brs. 1H). line (the preparation of which is described in Example 12 

The materia) so obtained was dissolved in methylene chlo- hereinafter) and morphoiine. Hie required product was 

ride and a 7M methanolic ammonia solution (0.2 ml) was 5 obtained in 39% yield and gave the following characterising 

added. The resultant mixture was stirred at ambient tempera- data: NMR Spectrum: (CDCU) 1 .55 (d f 6H), 2.05 (m, 2H) f 

ture for 5 minutes, The mixture was filtered and the solvent 2.45 (m ; 4H), 2.55 (t. 2H), 3.7 (m, 4H), 4. J 5 (t. 2H), 4.85 (m, 

was evaporated at ambient temperature under vacuum. There 1 H), 6.1 5 (s, 2H), 6.5 (s, 1H), 6.85 (s ? 1 H), 7.75 (s, 1H), 8.6 (s } 

was thus obtained (3RS,4SR)-3 ? 4-dimelboxypyrrohdine 1H) 3 9.6 (s, 1H): Mass Spectrum: M+H* 502 and 504; 

which was used without any additional purification. 10 Elemental Analysis: Found C. 57.3: H. 5.65; N. 13.6; 

romw t , •, ^ ^ • , , . C H 2g aN 5 0 5 requires C 57.4; H, 5.6: N, 13.95%. 

|29J Using the detailed conditions described m Note j24] 

immediately above except thai the product was triturated P2] The reactants were 7-(3-chloropropoxy)-4-(5<bJoro-2, 
under diethyl ether rather than under pentane, 4-(5-chloro-2. 3-metliylenedioxypyrid-4-ylamino)quiiiazoline (the prepara- 

3-mcmyIenedioxypyrid-4-yI;imino)-7-(2-chloroethoxy)-5- I<: fion of which is described in Example 13 hereinafter) and 
ietrahydrcpyran-4-yloxyquinazt>line was reacted with (3RS, morphoiine. The required product was obtained in 45% yield 
4SR)-3 5 4-ethylidenedioxy pyrrolidine to give the required and S ave thc following characterising data; NMR Spectrum: 
product in 67% yield which gave the following characierisinu (DMSOd 6 and CF 3 C0 2 D) 2.3 (m, 2H), 3.15 (m. 2H), 3.35 (m. 
data: NMR Spectrum: (CDCI 3 ) 1 .45 (d. 3H), 1 .55 (d, 6H). 2.3 2 ^ 3.5 (m, 2H), 3.7 ( m , 2H), 4.05 (m, 2H), 4.35 (m, 2H), 6.3 

(d ? 2H), 2.95 (m.2H), 3.25 (<C2H), 4.25 (t.2H). 4.55 (m.2H). 20 (s, 2H), 735 (s, 1H), 7.6 (d, J H), 7.9 (s, 1H) S 8.7 (<UH), 9.05 

4.8 (m, lH),S.6(m, 1H),6.15(». 2H), 6.55 (s, 111). 6.85 (s, " 1H ); Mass Spectrum: M+H* 444 and 446; Elemental 
111), 7.75 (s, 1H), 8.6 (s f 1H), 9.6 (s, 1H); Mass Spectrum: Analysis: Found C, 57.0; H ? 5.1: N ; 15.7; C :I H 22 C1N 5 0 4 
M+H' 530 and 532; Elemental Analysis: Found C, 56.7; H. requires C, 56.8; H, 5.0; N, 15.8%. 

'(^/ 9; C25H ^ CIN ^°*° 1Et 2° R ^ uircsC - 56 S ^ H - 5 4 > |33] Hie reactants were 7-(3<luoropropoxy}-4-(5<hloro-2, 

1 ' ' °" 25 3-methylenedioxypyrid-4-ylamino)q'jinazoline and 

Hie (3RS,4SR>3 ; 4-ethyJidenedioxypyrrolidine used as a 1 -acetyl pipemzine. The required product was obtained in 

starting material was obtained as follows:— 34% yield and gave the following characterising data: NMR 

A solution of tert-butyl (3RS ? 4SR)-3,4-dihydmxyp5Tro]i- Spectrum: (DMSOd 6 and CF 5 CO,D) 2.05 (s, 3H), 2.3 (s, 2H) ? 

dine- 1 -carboxylate (0.5 g) in methylene chloride ( 15 ml) was 3.0 (m ; 2H), 3.15 fm s 1H), 3.3-3.4" (m, 411). 3.6 (m, 2H), 4.05 

cooled to 0-5° C. and aceialdehyde dimelhylacelal (0.782 ml) 30 (m ; IH), 4.35 (m, 2H) S 4.5 (m, 1H), 6.3 (s t 2H), 7.35 (s, iff), 

and 4-toluenesulphonic acid (0.025 g) were added in turn. 7.6 (d, IH) f 7.9 (s, 1H), 8.7 (d s 1H). 9.0 (s, 1H): Mass Spec 

The reaction mixture was stirred at ambient temperature for 2 trum: M+H* 485 and 487: Elemental .Analysis: Found C, 

hours. The resultant mixture was evaporated and the residue 56.9: H T 5.4; N, 1 6.6; C 2 ,H M C!N 4 0 4 0. 1 5£uO requires C 

was purified by column chromatography on silica using 57.1; H, 5.4; N, 16.9%. 

increasingly polar mixtures of petroleum eiher(b. p. 40-60" 35 « ~ , , . * . ,~ ~ 

C.) and ethyl acetate as ducnt. Them was thus obtained l34 ' The '™«, w ^ 7-(2-chl<^hoxyMK23-metby1- 

tert-butyl ORS^SR^^-cthvlidenedioxvpvnolidine-Kar- ^nxyy-nd^n^Kmnazohm (the preparatton of 

boxylatea S anoilf0.484g):NMRSpectnJm:(CDCI,) 1.4 (d. whtch «s desenbedm Example 14 hereinafter) and l-prop-2- 

3H), 1.45 («. 9H). 33 (m. 2H). 3.8 (m. 2HX 4.6 (m. 2H). 5.0 W*P«™»* After cooling ol the reaction mixture and 

(<J " " , Q evaporation ol the solvent, the residue was tniurated under 

,, ., . . , water and the resultant precipitate was isolated, washed with 

-a n JlS '. y f " v. XoFT?' waler and ether *»<» dricd - The required product was 

I^hZ^T r? T ??^f^ obtained In 60% yield and gave the following characterising 

ethyhdenedwxypyrro Hhne-1 -carboxylate .0.475 gj mmeth- data . NMR s lnjm; (a £ K 2 26( , H) |. 8 . 2 . 6(m . 8H) * 

ytenechlonde(25 ml) that was cooled m an ice bath, rhe 2 .!)7(t. 2H). 33 (s,2H, 4.03 (s.3H). 4.33 it. 2H). 6.14 (s,2h). 
rcact.cn m.xl«re was allowed to warm to ambtent tempera- « $M J n . ^ 1 ^ ^ 
ture and wassl.rred for 2 hours. The solvent was evaporated (d> nl)i 8 . 76 (s . , H); Mass Spectrum: M+H" 40! 
and die residue was triturated under diethyl ether. Hie pre- 
cipitate was collected by filtration, washed with diethyl ether PS] The reactants were 7-(3-chloropropoxy)-4-(2.3 -methyi- 
ajid dried. There was thus obtained (3RS ? 4SR)-3 ; 4-cth- enedioxypyrid-4"ylaniino)quina2oline (the preparation of 
ylidenedioxN'pyrrolidine hydrochloride (0.28 g): NMR Spec- 50 which is described in Example 15 hereinafter) and 1 -prop-2- 
trum: (DMSOd 0 audCD 3 CO 2 D) 1 .35 (d, 3H) 5 3.1 (d, 2H) ; 3.4 ynylpiperazine. l*he required pmduct was obtained in 57% 
(d, 2H), 4.75 (s, 2H). 4.9 (q, 1 H). yield and gave the following characterising data: NMR Spec- 
Hie material so obtained was dissolved in methylene chlo- lrujn: (CDC1 3 ) 2. 1 3 (m , 2H) ? 2.26 (s, 1 I I), 2.6 fm, 1 0H) ? 3.3 1 
ride and a 7M mcthanolic ammonia solution (0.2 mfi was ( s » 2H ^ 4 04 3H ^ 4 26 ft 2H ), 6.14 (s. 2H), 6.98 (s T 1H), 
added. "ITie resultant mixture was stirred at ambient tempera- 55 7 -12(brs, lH) f 7.31 (s f lH),7.72(d r !H),8.08(d, 1H).8.76 
ture for 5 minutes. The mixture was filtered and the solvent C s ' 1 Mass Spectrum: M+H* 477. 
was evaporaied at ambient temperanire under vacuum. There 

was thus obtained (3RS,4SR)-3,4-cThylidcnedioxypyrroli- EXAMPLE 7 
dine which was used withoui any additional purification. 

60 6-i2-chloroethoxy r 4-(5-chJoro-23-methyienedioxy. 

[30J Hie reactants were 7-(2-chloroetlK?xy)-4-(5-vhh>n>-2.3- pyrid-4-ylamino)-7-methoxyquinazoline 
meihyienediox\pyrid-4-ylamino)quinazoiinc and 1 -meth- 

ylpiperazine. The required product was obtained in 74% yield Using an analogous procedure to that described in 

and gave the following characterising data: NMR Spectrum: Example 1 , W 4-chloro-6-(2-chloroethoxy)-?-methox- 

(CDCIj and CD : ,C0 2 D): Mass Spectrum: M+rT 501 and 65 vquinazoiine was reacted with 4-aimno-5-chlon>-23-meuV 

503; Rlcmcnlal Analysis: l-ound C. 57.5; H. 6.5; N, 16.0: yienedioxypvridine lo give the title compound in 50% yield: 

C, 4 H 29 C!N 6 0 4 0.23H.O requires C, 57.8. H, 6.1; N._ 16.2%. NMR Spectrum: (CDC) % ) 3.95 ^t, 2H>. 4.05 (s. 3H), 4.4 it. 
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2H), 6.1 (s T 2H), 7.05 (s, I H) : 7.2 (s. 1 H). 735 (s. 1 H). 7.75 (s. 
IH) T 8.75 (s, 1H); Muss Spectrum: M+l-T 409 and 41 1 . 

Ine 4-ch!orii-6M'2K:h]omethuxy)-7-nie!hoxyqiiimzoline 
used as a starting material was prepared as follows: — 

A mixture of 6-acewxy-7-methoxy-3,4-dihyaVoquinazo- 5 
iin-4-one (International Patent Application WO 96/15118, 
Example 39 thereof: 8 g), thionyl chloride (80 ml) and DMF 
(0.8 ml) was stirred and heated to 80° C. for 1 .5 hours. The 
mixture was cooled io ambient temperature and the thionyl 
chloride was evaporated. The material so obtained was sus- lCi 
pended in toluene and evaporated to dryness (twice). The 
resultant residue was diluted with methylene chloride (5 ml) 
and a 10:1 mixture (290 ml) of methanol and a saturated 
aqueous ammonium hydroxide solution was added. The 
resultant mixture was stirred and heated to 80° C. lor 5 min- 15 
mes. The solvent was evaporated and the solid residue was 
suspended in water. The basicity of the mixture was adjusted 
to pH7 by the addition of dilute aqueous hydrochloric acid 
solution. The resultant solid was collected by filtration, 
washed with water and dried under vacuum over phosphorus 20 
pentoxide. There was thus obtained 4-chloro-6-hydroxy-7- 
methoxyquinazoline (6.08 g) which was used without further 
purification; NMR Spectrum: (DMSOd 6 ) 4.05 (s. 3H). 7.4 (s, 
1H) S 7.45 (s, lH),8.S(s ? HI). 

I)i-ieri-huiyl a/odicarboxylate (1.53 ml) was added por- " 5 
lionwisc over a lew minutes to a stirred mixture of 4-chloro- 
6-hydroxy-7 -methoxyquinazoline (1 g), 2-chioroeihanoi 
(0.382 ml), triphenylphosphine ( 1 .74 g) and methylene chlo- 
ride (30 ml) and the reaction mixture was stirred at ambient 
temperature for 2 hours. I"he mixture was evaporated and the 30 
residue was purified by column chromatography on silica 
using increasingly polar mixtures of methylene chloride and 
ethyl acetate as eluent. There was thus obtained 4-chloro-6- 
(2-chloroethoxy)-7 -methoxyquinazoline as a white solid 
(1 .06 g): NMRSpectrum: (CDC!,) 3.95 (t, 2H), 4.05 (s. 3H). 35 
4.45 (t, 2H) S 735 (s, ]H) ? 7.4 (s 5 1H), 8.9 (s, 1 H). 

KXAMP! ,H 8 

6-(3"Chloropropoxy)-4-(5-chloro-2,3-methylene- 
dioxypyrid-4-ylamino)-7-methoxyquinazoline 

Using an analogous procedure to that described in 
Example 1, 4-chIoro-6-(3-chIoroprorH>xy)-7-methox- 15 
yquinazolirie was reacted with 4-amino-5-chloro-2,3-meth- 
ylenedicxypyridine to give the title compound in 58% vield: 
NMR Spectrum: (CIXl 3 ) 2.4 (m, 2H). 3.8 (u 211), 4.05 (s. 
3H), 4.35 (t. 2H). 6. 1 5 (s. 2H). 7.05 (s, i H). 7.2 (s, 1 H). 713 (s. 
lH).7.75(s. 1 H). 8.7 (s, 1 H); Mass Spectrum: M+H~ 423 and v 
425. 

1nc4-chloro-6-(3-chloropropoxy)-7-methoxyquirutzolme 
used as a starting material was prepared as follows: — 

Di-iert-butyl azodicarboxylate (1 .84 g) was added portion- 
wise over a few minutes to a surred mixture of 4-chIoro-6- 55 
hydroxy-7-methoxyquinazoline (1.2 g). 3-chloropropanol 
(0.572 ml)., triphenylphosphinc (2.1 g) and methylene chlo- 
ride (30 ml) and the reaction mixture was stirred at ambient 
temperature for 3 hours. The mixture was evaporated and the 
residue was purified by column chromatography on silica <50 
using increasingly polar mixtures of methylene chloride and 
ethyl acetate as eluent. The material so obtained was triturated 
under diethyl ether. The resultant solid was isolated and dried 
under vacuum. There was thus obtained 4-chloro-6-(3-chlo- 
ropmpoxy)-7-methoxvquinazoline as a white solid (0.84 g): 65 
NMR Spectrum: (CDOl,) 2.4 (m, 2H), 3.8 (l 2H). 4.05 (i\ 
3H). 4.35 ft, 2H). 7.35 (s. !H). 7.45 (s. )H), 8.9 (s. 1H). 
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EXAMPLE 9 



4 -< 5-chloro-2 ,3 -mcthy lenedioxypy rid -4 -y lamino)- 7 - 
(3-chIoropropoxy)-5-tetrahydropyran-4-ylox- 
yquinazoline 

Using an analogous procedure to that described in 
Example l f 4-chloro-7-(3-chloropropoxy)-5~tetrahydropy- 
ran-4-yloxyquinazoline was reacted with 4-amino-5-chloro- 
2>methylenedioxypyridine to give the title compound in 
78% yield; Mass Spectrum: M+FT 493 and 495. 

The 4-chloro-7-(3-ch loropropoxy )-5 -leirahydaipyr.m-4 - 
yloxyquinazoline used as a starting material was prepared as 
follows: — 

Using an analogous procedure to that described in the 
portion of Bxample 4 that is concerned with the preparation of 
starting materials, 4-chloro-7-hydroxy-5-tetrahydropynm-4- 
yloxyquinazoline (2.5 g) was reacted with 3-chloropropanol. 
There was thus obtained the required starting material in 21% 
yield; NMR Spectrum: (DMSOd 6 and CF 3 CO,D) 1.7 (m. 
2H), 2.0(m, 2H), 2.25 (m, 2H), 3.55 (in. 2H) t 3.8 (u 2H), 3.9 
(m s 2H), 4.3 (t, 2H), 4.95 (m, 1 II ), 6.8 (s, 1 IT). 6.9 (s. 1H), 9.2 
(s, 1H). 

EXAMPLE 10 

4-(5-chloro-2,3-me!hylenedioxypyrid-4-ylamino)-7- 
(2,4-dimethoxybenzyloxy)-5-isopropoxyquinazoiine 

Using an analogous procedure to that described in 
Example 1, 4^hloro-7-(2.4-dimemoxybeiizy'loxy)-5-is<.mro- 
poxyquinazoline was reacted with 4-amino-5-chloro-2.3-me- 
thylenedioxypyridine to give the title compound in 75% 
yield; NMR Spectrum: (CDC1,) 1 .55 (d. 6H), 3.8 (s. 3H). 3.85 
(s, 3H), 4.8 (m. 1H), 5.15 (s, 2HX 6.15 (s. 2H), 6.5 (m, 2H) 5 
6.6 (s, 1 H). 7.0 (s s III), 7.35 (d ; III). 7.75 (s, HI), 8.6 (s, 1H). 
9.6 (s, 1H); Mass Spectrum: M+H + 525 and 527. 

The 4-chIoro-7-(2 J 4-dimelhoxybenzyloxy)-5-isopro- 
poxyquinazoline used as a starling material was prepared as 
follows: — 

Sodium hydride (60% dispersion in mineral oil; 40 g) was 
added portionwise to a solution of isopropanol (30 g) in DMF 
(500 ml) thai had been cooled to 5° C. The mixture was 
allowed to warm to ambient temperature and was stirred for 
60 minuies. 5 ! 7-Difluoro-3,4-dihydroquinazolin-4-one (In- 
ternational Patent Application WO 01/94341: 90 g) was 
added and the mixture was stirred at ambient temperature for 
3 hours. The mixture was poured into water ( 1 liter) and, with 
vigorous stirring, glacial acetic acid was added to acidify the 
mixture to pH5. The resultant solid was isolated, washed with 
water and with diethyl ether and dried under vacuum. There 
was thus obtained 7-lmom-5-isopropoxy-3,4-dihydro- 
quinazolin-4-one (79 g): NMR Spectrum: f DMSOd 6 ) 1 .3 1 <'s. 
6H) ; 4.73 (m, IH), 6.89 (m 5 1H), 6.95 (m 5 1 H), 7.96 (s, 1H): 
Mass Spectrum: M+H* 223. 

A mixture of 7-l1uoro-5-isopropoxy-3.4-dihydmquinazo- 
lin-4-onc (61 g) ; 2,4-dimeihoxybcnzyl alcohol (1 38 g), potas- 
sium tert-buloxide (185 g) and TMF (1.5 liters) was stirred 
and heated to reflux for 18 hours. After cooling, the solvent 
was evaporated and a mixture of methylene chloride (400 ml) 
and water (600 ml) was added. With cix>ling. the 2- phase 
mixture was neutralised by the addition of 2N aqueous hydro- 
chloric acid. The mixture was filtered and the organic phase 
was separated, dried over magnesium sulphate and evapo- 
rated. The residue was trirura ted under diethyl ether. There 
was (bus obtained 7-(2.4-dimemoxyben/,yloxy)-5-i«ipm- 
poxy-3,4-dihydruquifii*zolin-4-one (68 g): NMR Spectrum: 
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(DMSOd 6 ) 1.28 (s, 6H), 3.78 (s, 3H), 3.82 (s, 3H), 4.63 (m, 1,3-propanediei (5.3 ml) and DMF (20 ml) thai had been 
t HI 5.06 (s, 2H) y 6.55 (m, 2H), 6.62 (s, 1 H). 6.71 (s, I H), 7.33 cooled to 0° C. The resultant mixture was stirred at ambient 
(d 1H),7.88($, IH); Mass Spectrum: M+H* 371. temperature for 1 hour and then heated to 60" C. 7-Fluoro-3. 

A mixture of a portion (4 g) of the material so obtained, 4-dihydnxjuinazoHn-4-one (International Patent Application 
phosphorus oxychloride (1 .98 g), diisopropylethylamine (3.6 5 WO 01/04 102, Example 2, Note [ 121 thereof; 2 g) was added 
g) and methylene chloride ( 1 00 ml) was stirred and heated to and the reaction mixture was stirred and heated to 1 1 5° C for 
75° C. for 3 hours. The mixiure was cooled and evaporated. 3.5 hours. The reaction mixture was cooled to 0° C. and water 
The residue was dried under vacuum for 1 hour and purified (50 ml) was added. The mixture was acidified to pH5.9 with 
by column chromatography on silica using a 20:3 mixture of 2N aqueous hydrochloric acid. The resultant precipitate was 
methylene chloride and ethyl acetate as eluent. There was 10 collected by filtration, washed with water and dried under 
thus obtained 4<hlcro-7-(2,4-dmtethoxybeiizyfoxy)-5 iso- vacuum over phosphorus pentoxide at 40° C The solid so 
propoxyquinazoline as a solid (2.63 g); NMR Spectrum: obtained was washed with diethvl ether and dried again under 
(CDCl 3 ) 1 .46 (s. 3H), 1 .47 (*, 3H} ; 3.83 (s ? 3H), 3.85 (s, 3H), vacuum. There was thus obtained 7-(3-hydroxypropoxv)-3, 
4.68 (m, HI), 5.16 (s, 211), 6.52 (m, 2), 6.65 (s, 111), 7.06 (s, 4-dihydroquina/ J olin-4-one (2.1 g): NMR Spectrum: (DM- 
lH),7.33(d, IH).8.78(s, IH); Mass Spectrum: M+FT 389. is SOd 6 ) 1.9 (m, 2H), 3.6 (m, 2H),4.15 (a, 2H),4.6 (brs, 2H), 

7.1 (m s 2H ; 8.05 (m, 211); Mass Spectrum: M+H* 221. 
A mixmre of 7-(3-hydroxypropoxy)-3,4-dihydroquinazo- 
A , , *-\ -% t ,. . , - ^ -. lin-4-one (1 g), 1 .2-dichloroethane (50 ml), triphenvlphos- 

hydrcxy-5-isopropoxyqu.nazoluic . M > nd farted t o70° C. for 2 hours. Tic solvent was evaporated 

*r n , A e ,v ... . . r and the residue was purified bv co lujnn chromatoeraphv on 

Tnfluoroacetic acid (4.5 ml) was added to a solution of v . % . „ 1 , " . . r .? F - . 

a ;c ut <y -> .ci i- • • j, , . sihea using initially methylene chloride followed bv cradu- 
4-(5-chloro-23-raethvienedioxypvnd-4-vlamino)-7-^2.4- . . , - . . 3 r . , " / " 

r lU u i Nc- »• ' ally increasing the polanw oi the solvent up to a 9:1 mixture 

U . m euK«yo e n^ 1 oxy r3 .,sopmpowna a) .,* : w g) ,n of ' mcthylenC chloride and Methanol as eluent. There was thus 



EXAMPLE 11 



methylene chloride (9 ml) and die reaction mixture was ■ , 4 . , - . . ^ 

stirred at ainbient temperature for 30 minutes. The solvents ^oro- /^^htoropr^xy^u.nazoluie (1.23 g; 

were evaporated to givT.hedi-trinuoroacetie acid salt (0.61S S&^J? "? ^^S^f 

g) of the required compound. A portion of this sal. was dis- pt0dKl >> MaSS SpeC,mn: 39 ^ allQ 395 ' 

solved in methylene chloride (2 ml) and a 7M melhanolie 

ammonia solution was added. The mixture was filtered and 30 EXAMPLE 14 

the iil trate was evaporated. There was thus obtained the title „ /n 

compound; Mass Spectrum: M+H* 375 and 377. /^2-chk)roeihoxy)-4-(2 ; .vmethylenedK)Xypynd-4- 



y)araino)-6-methoxyquinazoline 



EXAMPLE 12 



35 Sodium hexamethyldisilazane (1 M solution in "THE; 2 ml) 
4-(5-chloro«2,3 -methy lencdioxyT>yrid-4-yianum>)-7- was added dropwise to a mixture of 4-amino-23-meUiylene- 

(3<rdoropropoxy)-5-isopropoxyquinazoIme dioxypyridine (0.138 g), 4-chloro-7-(2-chloroeihoxy)-6- 

mcthoxyquinazoline (0.272 g) and THP (5 ml) that had been 
A mixiure of 4-(5-chloro-2,3-methylenedioxypyrid~4- cooled to 0 & C. The mixture was stirred at 6° C. for 1 hour. The 
ylamino)-7-hydroxy-5-isopropoxyquinazoJine di-trirluoro- 40 rc s ulta *rt mixture was allowed to warm to ambient tempera - 
acetic acid salt (0.615 g), L3-dichloropropane (0.38 ml). lure and was srirred for 2 hours. The reaction was quenched 
potassium carbonate (0.56 g) and DMF (6 ml) was stirredand b >' me addition of glacial acetic acid (0.12 ml). The solvents 
heated to 80° C. for 5 hours. After cooling, the solids were were evaporated and the residue was partitioned between 
filtered off and the filtrate was evaporated. ITie residue was methylene chloride and an aqueous ammonium hydroxide 
purified by column chromatography on silica using a 24:1 45 solution. The organic layer was collected and concentrated to 
mixture of methylene chloride and methanol as eluent. There a sma11 volume. Diethyl ether was added and a precipitate 
was thus obtained the title compound (0.32 a), NMR Spec- formed. The resultant solid was isolated,, washed with diethyl 
irum: (CDCiO 1 55 fd 6H). 2.3 (m, 2H). 3.8~(t. 2H). 4.25 (t. elhef and dried - was ^ obtained the title compound 
211), 4.9 (m, i H), 6.15 (s. 2H). 6.5 (s. 1 H). 6.9 (s. 1H). 7.75 (s, (°- 245 »)? NMR Spectrum: (DMSOd 6 ) 3.97 (s. 311), 4.04 (m, 
IH)! 8.6 (s, 1HX 9.6 (s, lHV " " , n 2H) ; 4.45 (m s 2H) : 6.12 (s f 2H) f 7.13 (brd, 1-H), 7.25 (s ? IH). 

' 7.60 (d,lH), 7.83 (s, 1H) ; 8.47 (s,lH) ? 9.87 (brs, IH); Mass 
EXAMPLE 1 3 Spectrum: M+H* 375. 

The 4-amino-2 > 3>methylenedioxypyridine used as a start- 
4M[5-chloro-2.3-methylenedioxypyrid-4-ylainino)-7- ing material was prepared as follows: — 

(3-chloropropoxy)quinazoIine 55 Dibromomethane (3 1 .5 ml) was added to a mixture 2 ; 3- 

dihydmxypyridine (33 g), potassium carbonate f62 g) and 
Using an analogous procedure to that described in NMP (200 ml) and the mixture was stirred and heated to 90° 
Example 1 , 4-cWoro-7-(3-chloropropoxy)quina7^1ine was C. for 1 6 hours. The mixture was cooled to ambient tempera- 
reacted with 4-amiix>-5-chloro-2,3-methylenedioxypyridine mre and filtered. The filtrate was partitioned between diethvl 
to give the title compound in 89% yield: NMR Spectrum: 60 ether (5x100 ml) and water (200 raJ). "Hie organic extracts 
(DMSOd 4 and CFjC0 2 D) 2 25 (m. 21 1), 3.8 (t. 2H) : 4.35 (t ; were combined and concentrated under vacuum to a volume 
2H), 6.25 (s. 2H), 7.35 (s, I H) ; 7.6 (d, i H), 7.9 (s, I H), 8.7 (d. of about 20 ml. Petroleum ether (b.p 40-60° C: 300 ml) was 
1 H). 9 0 (s, 1 H). added and the solution was washed with brine. The organic 

The 4<hJom-7'(3-chloropropoxy)quinflzolme used as a layer was separated and evaporated. There was thus obtained 
starting material was prepared as follows:- - 6 5 2,3-metlivlenedioxypyridine as a liquid (5. i g): NMR Spee- 

Sodium hydride (6<r% dispersion in mineral oil; 2.92 g) irum: (CibCi,) 6.05 (s, 2K), 6.76 (m, 1 H), 6.99 (d, 1 H). 7.65 
was added penionwise over 4 5 minutes to a sti rred mi xture of (d , I H ). 
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Using an analogous procedure to thai described in the stirred for 15 minutes. 5. 7- Difluoro -3,4 -dihydroquinazol in- 
second paragraph of the portion of Example ] that is con- 4-one (International Patent Application WO 01794341 ; 0.9 g) 
cerned with the preparation of the starting materia} 4-amino- was added and the mixture was stirred at ambient temperature 
5-c&on>2 J-niethylenedioxvpyridine, 23-methyIenedioxy- for 30 minutes. The mixture was poured into water C100 ml) 
pyridine was reacted with carbon dioxide gas to give 23- 5 and. with vigorous stirring glacial acetic acid was added to 
mcthy^ .I?,? 0 * y !f ft acidify the mixture to P H5. The resultant solid was isolated. 
mR Spectrum: (DMSOdJ 6.24 (s ? 2H h 7.13 (d. IH): 7.63 wasbfid with waUfr J, with diethyl erher and dried under 

x . . , , , t . . . . , vacuum. There was thus obtained ?-fluoro-5-tetrahvdropy- 

Ustngananabgouspro^ nm^-yloxy^^-dihvdroquina/olin^^ne (1.1 g);* NMR 

paragraph of that portion of Example 1 that ts concerned with g ^ (DMSOd } ? 6 _ 1/?5 rm 2H) ,\o. 2 .0 ( m , 2H>. 

the preparation ol starting matenals. 2,3- melhylenedioxypy- *«**/ m \ m *»«%o<r,*, w\ 4 a/™ im / o/*, m 
ridin-4-carboxylic acid was reacted with diphenvlphosphorvl ,^ n f c u ^ vf 1 q ^ , ( XJf " 

azide and anhydrous tert-butanol to give teUutvl 2>metb- ' 05 (m ' 1 H >' 8 0 & 1H * Mass Spectrum: M+H 265. 
vIenedioxvpvrid-4-vlcarbamate in 62% yield; Mass Spec- After repent ion olthe prior react] on, a mixture of 7- Huoro- 

trum; M+H* 239. 5-tetrahydropyran-4-yloxy-3,4-dihydrc>quinazolin-4-one 

Using an analogous procedure to that described in the last * * (53 g), 2-piperazin-l -ylethanol (3.9 g) : potassium tert-butnx- 

paragraph of that portion of Example 1 that is concerned with ,de C 6 * 7 2) ™F (200 ml) was stirred and heated to reflux 

the preparation of starting materials, tert-butvl 23-methvl- lor 3 hours - A second portion (6.7 g) of potassium tert-butox- 

enedioxvpvTid-4-ylcarbamate was reacted with trifluoroacc- ldc was added ^ lhe fixture was heated to reflux for a 

tic acid to give 4-amino-2.3-methvlenedtoxvpvridme in 80% further 1 2 hours * Thti mixture was cooled to ambient tern- 
yield; NMR Spectrum: (CDCl 3 *i 3.98 (m. 2H), 5.08 t's. 2H) 20 P eran,re and filtered. Hie filtrate was evaporated and the 

6.24 fd, 1 H), 7.44 (d, 1 H): Mass Spectrum: M+H" 1 39. residue was purified by column chromatography on silica 

using increasingly polar mixtures of methylene chloride and 

EXAMPLE 1 5 a ™ methanolic ammonia solution as el uent. The material so 

obtained was triturated under diethyl ether, lliere was thus 

7-(3-cmoro P ropoxv)-4-( 2,3-methvlenedioxv P vrid-4- ,< J< 2 fP*™ a \l -y^thoxy) ; 54 e tr^ydwpyran^. 

v ,, J- < ^w,^:,, , ' ^* - > yioxy-3,4-dihydroquinaxohn-4-onc (5.2 g}: NMR Spectrum: 

y lammo)-6-methoxyqu,na*oiinc (DMSOd 6 andCF*CO a D) 1 .75 (m, 2H). 2^03 (m. 2HX3.2-4.0 

, . L , . (m.l4H),4.59{m.2H),4.92(m 5 ni).6.88(s,iH),6.9(s.lH) < 

Using an analogous procedure to that described in 9.28 (s, 1H): Mass Spectrum: M+H" 375. 
Example 14, 4~chloro-7-(3-chloropn^poxy)-6-methox- . , . . , . . /1 c . , x , . , , . 

yquiitazolmewasreact^ v A^ca^yoride(1.51 mQmaddri^^ 

pyridine to give the title compound in 68% yield: NMR Spec- * ™* ° J 'f'PW™*'} -ylethoxy).5-tetrahvdmpy^ 

trum: (DMSOd 6 ) 2.26 (m, 211), 3.83 (m. 2H), 3.96 (s, 3H), yJ^y-3..4«d,hydm q uina/,ol,n-4-(>ne (5 g) and water (20 ml) 

4.28 (m, 2H). 6.12 (s. 2H), 7.15 (brd. 1H). 7.25 fs, IH). 7.61 f d / * resulUm l J" ,xlurc . was slirred al a,nb,ent 

fd 1HJ. 7.81 (s, 1H). 8.49 (s, lift" 9.79 fbr s, 1 ID; Mass 0 . minutes, rhe reaction mixture was evaporated aiKl the 

Spectnun' M+H 389 * residue was triturated under diethyl ether, i he resultant solid 

35 was isolated, washed with diethyl ether and dried under 

EX A.MPI F 16 vacuum. There was thus obtained 7-[2-(4-acetylpiperazm- 1 - 

t ^> vl)ethoxv]-5-tetmhvdropvraii^-v]oxv-3.4^ihvdroquinazo- 

• , »x .u ui lin-4-one (5.5 g): NMR Spectrum: (DMS0d 6 and CF ; *CO-.D) 

7-[2-(4-acetvlp^ j ?5 (m m) 2m (m m) 2 Qg ($< 3H) ^ , ( ^ , fH) 

enedioxypynd-4-yIaminD )-5-tetrahydropyran-4- 4 56 (m 3H ), 4.94 (mJH). 6.84 (s. J H).'6.9 fs. 1 H). 9.2 1 (s. 

yloxyquinazoline 40 1H): Mass Spectrum: M+H* 417. 

A mixture of a portion (0.41 6 g) of the material so obtained, 

Using an analogous procedure io that described in triphenvlphosphine (0.655 g), carbon tetrachJoride (0.34 ml) 

Example 1, /-(2-(4-acetylpiperazin-l -yl)ethoxy]chloro-5- anc i K2^iichloroethane (20 ml) was sUrred and heated to 70° 

tetrahydropyran-4.yloxyqumazohne (0.1 13 g) was reacted c. for 1.5 hours. The mixture was evaporated and the residue 

with 4-ainino.2 ! 3-methylenedioxypyndine (0.036 g). 'The 45 was pwified bv c0 lumn chromatographv on silica using 

reaction mixture was quenched with glacial acetic acid (0.03 1 increasingly polar mixtures of methylene chloride and a 7M 

g) and diluted with methanol. The mixnire was evaporated methanolic ammonia solution fa solvent gradient havinc 

and the residue was purified by column chromatography on a jy om 1% to 3% methanolic ammonia solution) as eluem. 

C18 reversed phase sihcacolumn (Waters Symmetry column, There was thus obtained 7-(2-(4-acetvIpipera/in-l-vl) 

> microns silica, 20 mm diameter 100 mm length) using a 50 ethoxv)-4<hloroo-tetrahvdjx)pyran-4-vloxvquinazoIiiieasa 

decreasmgly polar mixture of water and acetomtrile (contain- solid (0.35 g); NMR Spectrum: (CDC1.0 2.6 frn. 2H\ 2.1 (s, 

ing 1% acetic acid) as eluent. The material so obtained was 3H), 2.12 (m. 2H). 2.58 fm. 4H). 2.9 fm. 2H). 3.51 (m. 2H). 

diluted with a 7M methanolic ammonia solution. The mixture 3.68 (m, 4H), 4.05 (m, 2H), 4.25 (m. 2H), 4.75 (m. I k), 6.62 

was evaporated and the material so obtained was dissolved in ( S; 1 1 j), 6.94 ( s> 1H), 8 .82 (s, 1 H); Mass Spectrum: M+H* 435 

methyl ene chloride. The solution was dried over magnesium and 437. 
sulphate and evaporated to give the title compound as a foam 5 ~ 

in 53% vield: NMR Spectrum: (CDCI3) 2.02 (m.2HX 2.1 (s. pyampi K l~ 

3H),2.22(m J 2H) ! 2.6(m,4H) r 2.9(m,2H) 5 3.51 (m ; 2H),3.6 

(m, 2H). 3.66 (m. 2H), 4.1 (m, 2H), 4.25 (ni, 2H). 4.73 (m, - <<s A 1 ■ • ■ .^ u 

iH), 6.13 (s, 2H). 6.59 (s. lH). 6.9 (s. 1H). 7.7 (d 1H), S 36 /-P-^^ylpipra-!^)^ 

(cL I H), 8.66 (s t IH): Mass Spectrum: M+H* 537. « enedioxy P ynd-4-ylaminoh5-isopropoxyqumazolme 

The 7-[2-(4-acetyIpipcrazin-l -yl)ethoxy)-4-chIoro-5-tct- 
rahyaropyran-4-yloxyquina^ Usui* an analogous procedure to that described in 

was prepared as follows: Example 16, 7-{2-(4-acctylpipcrazin- ! -y|)cthoxyj-4-chlon> 

Sodium hydride (60% dispersion in mineral oil: 0.6 g) was 5-isopropoxyquinazoline was reacted with 4-anu'no-2 : 3-me- 

addedportionwiseioasolutionof4-hyaroxytetrahydropvran 55 my ienedioxy pyridine to give the title compound in 55% 

(0.78 g) in DMF (10 ml) that hnd been cooled to 5 & C. The yield; NMR Spectrum: (CDC\ 3 ) 1 .55 (s, 3H), 1 .56 (s.. 3H), 2. i 

mixture was allowed to warm to ambient temperamre and was (s, 3rl). 2.59 (m. 4H). 2.89 (m. 2tt\ 3.51 (m, 2H). 3.67 (m. 
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2H) f 4.24 (m ? 2H) } 4.85 (m, lH),6.B(s,2H), 6.57 (s»lH), Elemental Analysis: Found C, 55.1; H. 6.1; N. 16.8: 

6.85 (s, IH), 7.71 (d, HI), 8.41 (d, IH), 8.66 (s. iH); Mass C % .H m C1N t O, 0.75 H,0 requires C, 55.4: H,6.1:N, 16.7%. 
Spectrum: M+H* 495. 

The 7-[2-(4-acetylpipera/jn-l -yI)eihoxy]-4-ch!oro-5-iso- EXAMPLE 1 9 
propoxyquinazoline dial i s requ ired as a starting material was 5 

prepared as follows using analogous procedures to those 7-( 

described in the portion of Example 1 6 that is concerned with N-tert'butoxycarbonylpiperidin-4-ylmethoxy)-4-(5- 

ihe preparation of starling materials. chl()m-2 : 3-meuiylenedioxypyrid-4-ylamin<>)-6-melh- 

5 > 7-Dilluoro-3.4-dihydroquinazoIin-4-one was reacted oxyquinazol ine 
with isopropanol to give 7-tmoro-5-isopropoxy~3,4-dihydro- to 

quinazoiin-4-one in 73% yield; NMR Spectrum: (DMSOd*) Using a similar procedure to that described in Example 1 . 

1.31 (s, 6H),4.73 (in. lH),6.89(m. IH), 6.95 (m, 111), 7.% a solution of 4-amino-5-chJoro-23-meihyIeiUKlioxypyridiiie 

(s, 1 H); Mass Spectrum: M+H* 223. (0.1 93 g) in DMF (2 ml) was added to a stirred suspension of 

The material so obtained was reacted with 2-piperazin-l- sodium hydride (60% dispersion in mineral oil. 0.048 g) in 
y lethanoi to give 5-isopropoxy-7-(2-piperazin-l -ylethoxy)- l s DMF (2 ml) and the mixture was stirred at ambient tempera- 

3,4-dihydroquiiiazoIin-4-one in 63% yield; NMR Spectrum: ture for 1 5 minutes. A solution of 7-( 

(CDC1 3 ) 1.45 (s ? 3H) ? 1 .46 (s, 3H), 24-3.0 (m, 10H), 4.2 (t, N-ten-butoxycarbonylpiperimn-4-ylniethoxy)-4-chloro-6- 

2H) ? 4.62 (m, 1H)_. 6.51 (s, III), 6.72 (s s IH), 7.9 (s, IH). methoxyquinazoline [International Patent Application WO 

The material so obtained was reacted with an excess of 02> 16352 (Note |24] within Example 2 thereof: 0.38 gj in 
acetic anhydride but using methylene chloride rather than 20 DMF (4 mi) was added and the resultant mixture was stirred 

water as the reaction sol vent. The reaction mixture was stirred at ambient temperature for 1 hour. The reaction mixture was 

at ambient temperature for 15 minutes, The mixture was partitioned between ethyl acetate and brine. The organic 

partitioned between methylene chloride and a saturated aquc- phase was dried over magnesium sulphate and evaporated, 

ous sodium bicarbonate solution. The organic layer was 'I Tie residue was purified by column chromatography on silica 

washed with water and with brine, dried over magnesium 25 using a 49: 1 mixture of methylene chloride and methanol, 

sulphate and evaporated. The residue was triturated under a There was thus obtained the title compound as a soiid (0.24 

mixture of acetoni trite and diethyl ether. There was thus g); NMR Spectrum :DMSOd 6 ) 1.29 (m, 2H), 1.45 (s.9H) f 1.8 

obtained 7-[2-<4-acerylpiperazin- l-yl)ethoxy]-5-isopro- (m, 2H), 2.04 (m, 1 H), 2.83 (m, 2H). 4.0 (m, 7H), 8. 12 (br s, 

poxy-3,4-dibydnxmina2olm-4-one in 70% vield; NMR 2H). 7.17 (br s. 1M), 7.72 (m. 2H), 8.37 (br s, III), 9.37 (brs, 
Specirum:(CDCU>K46(s s 3H) t 1.47(s,3H) s 2.1(s J 3H),2.58 50 IH); Mass Spectrum: M+H + 544 and 546. 
(m, 4H). 2.87 ft 2H), 3.5 (m. 2H) } 3.66 (m t 2H). 4.21 (t, 2H). 

4.63(m. IH), 6.51 (s. lH).6.72(s, IH),7.9(s, 1H) S 9.9 (brs, EXAMPLE 20 
IH): Mass Spectrum: M+R* 375. 

The material so obtained was reacted with carbon tetra- 4-(5-chloro-2.3-metliylenedioxypyrid-4-ylanuno)-6- 

chloride and triphenylphosphine to give 7-[2-(4-acetyl piper- 35 methoxy 7-(piperidin-4-ylmethoxy)quinazoHne 
azin- 1 -y j)ethoxy]-4-chlom-5-isopropoxyqumazoline in 68% 

yield which was used without further purification. Trifluoroaceiic acid (1 ml) was added to a solution of ?-( 

N-tert-butoxycarbonylpiperidin-4-ylmethoxy)-4-(5-chloro- 

EXAMPLE 1 8 2 : 3-memylenedioxypyrid-4-ylamino)-6-meihoxyquinazo- 

40 line (0.253 g) in methylene chloride (10 ml) and the reaction 

4-(5^hJoro-23-methylenediox>'pyrid-4-ylamino>7- mixture was stirred at ambient temperature for 1 hour. 'I Tie 

{2-(4<2-dimemylamiiioacetyl)piperazin-l-yl] reaction mixture was evaporated. Toluene was added to the 

ethoxy}-5-isopropoxyquinazoline residue and the mixture was evaporated. The residue was 

purified by column chromatography on silica (Isolute SCX 

4-(5-Cliloro-2.3-memylenediox>'pyrid-4-ylamino)-5-iso- 45 column) using a 7M methanolic ammonia solution as eluent. 

propuxy-7-(2-piperazin- 1 -ylethoxy)quinazoline (0.2 g) was There was thus obtained the title compound as a solid (0. 1 87 

added to a stirred mixture of 2-dimetliyl ami noacetyl chloride g); NMR Spectrum: (DMSOdj 1 .25 (m. 2H). 1 .75 (d. 2H), 

hydrochloride (0.097 g), triethylamine (0. 1 5 ml) and methyl- 1 .93 (m, 1 H). 2.54 (m. 2H), 3.0 (d, 2H). 3.93 (s, 3H). 3.98 (d, 

ene chloride (5 ml) that had been cooled to 0° C. The reaction 211). 6.1 7 (s ? 2H) S 7 J 5 (s ; 1 M). 7.76 (s, IH). 7.78 (s, III). 8.23 

mixture was allowed to warm to ambient temperature and 50 (s, IH); Mass Spectrum: M+H*444 and 446. 
stirred for 2 hours. A second portion of each of 2-dimethy- 

laminoaceryl chloride hydrochloride (0.097 g) and triethy- EXAMPLE 21 
lamine (0.057 ml) were added and the reaction was stirred at 

ambient temperature for 1 6 hours overnight. Methylene chlo- 4-(5-chloro-2,3-methylenedioxypyrid-4-ylamino)-7-[ 

ride (50 mi) was added and the reaction mixture was extracted 55 N<2-dimemylammoacetyl)piperidin-4 «ylmethoxy]-6- 

twice with a saturated aqueous sodium bicarbonate solution. methoxyquinazoline 
The organic phase was dried over magnesium sulphate and 

evaporated. The residue was purified by column chromatog- Diisopropylethylamine (0. 1 1 8 ml) was added to a mixture 
raphy on silica using increasingly polar solvent mixtures. of 4-(5-cliloro-2.3-methylenediox>T>yrid-4-yl amino )-6- 
starting with a 9: 1 mixture of methylene chloride and metha- 60 methoxy-7-(piperidin-4-ylmethoxy)quinazoline (0. 1 5 g). N. 
nol and ending with a 90:8:2 mixture of methylene chloride, N-dimelhylgiycine (0.042 g). 2-(7-azabenzotriaz»L I -yl)- 1 , 
methanol and a saturated methanolic ammonia solution. 1.3 .3-tetramcihyluronium hexafiuorophosphate(V) (0.154 g) 
There was thus obtained the title compound as a foam (0.1 55 and DMF (3 ml) and the reaction mixture was stirred at 
g); NMR Spectrum: (CDC1 3 ) 1 .55 (d. 6H), 2.3 (s ; 6H) } 2.6 (m, ambient temperature for 1 6 hours. The mixture was diluted 
4H), 2.9 (t, 2H), 3. 1 (s. 2H), 3.65 (m, 4H), 4.25 (r, 2H), 4.85 65 with ethyl acetate and washed with brine. The organic solu- 
te, 1 H). 6. 1 5 (s, 2H), 6.55 (s. 1 H), 6.85 (s, 1 H), 7.75 (s, I H), lion was dried over magnesium sulphate and evaporated. The 
8.6 (s, 1 H), 9.6 (s, 1 H); Mass Spectrum: M+H" 572 and 574; residue was purified by column chroma 10 graphy on silica 
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using a 100:3 mixture of methylene chloride anda 7M metha- 
nolic ammonia solution as eluent. There was ihus obtained 
the title compound as a solid (0.051 g); NMR Spectrum: 
(DMS0d 6 ) 1.11-1.36 (m, 211). 1.83 (d, 2H), 2.11 (m, 1H), 
2.19 (s,6H), 2.61 (t. 1H), 3.03 (m.2H), 3.12 (d lH),3.93(s, > 
3H), 4.06 (m, 3H). 4.4 (d, lH),6.l9(brs,2H),7.l9(brs ; IH), 
7.78 (m, 2H) ? 8.39(brs, 1H),9.71 (brs s 1H); Mass Spectrum: 
M+H* 529 and 531- 



EXAMPLE 22 

-j 2-(4-acerylpiperazin- 1 -yl)ethoxy] -4 -( 5-chloro-2, 
3-methylenedioxypyrid-4-ylamino>5-isoprc- 
poxyquinazoline 



10 



15 



A mixture of 7-(2-chloroetiioxy)-4-(5-chloro-2,3-methyI- 
enedioxypyrid-4-yiainino)-5-iscpropoxyqxiinazoline (24 g). 
1 -acetylpipera/jne (2 1 g), potassium iodide ( 18 g) and DMA 
(500 ml) was stirred and heated to 100° C. for 4 hours. The 20 
solvent was evaporated ami the residue was partitioned 
between methylene chloride (1 liter) and water (500 ml). The 
aqueous layer was extracted with methylene chloride. The 
organic solutions were combined, washed with brine, dried 
over magnesium sulphate and evaporated. The residue was - ? 
purified by column chromatography on silica using increas- 
ingly polar mixtures of methylene chloride and methanol 
(from a 20:1 mixture to a 10:1 mixture) as eluent. After 
evaporation of the solvent, the material so obtained was rritu- 
rated under diethyl ether. There was thus obtained the title 
compound as a white solid (26.2 g); ni p. 208-210" C. 

7ne7-(2-chloix>ethoxy)-4-{5-chloro-23-nieth\ienedioxy- 
pyrid-4-yiamino)-5-isopropoxyquinazoline used as a starting 
material was obtained as follows:— 35 

Sodium hexamethyldisilazane (1M solution in THK 164 
ml) was added dropwise over one hour to a ice-cooled mix- 
aire of 4-chloro-7-(2.4-dimethoxybenz>'loxy)-5-isopro- 
poxvquinazoline (32 g) ; 4-amino-5-chloro-2.3-methy)ene- 
dioxypyridwe (1 5.6 g) and THF (430 ml) whilst maintaining 40 
the temperature of the reaction mixture at about 3° C. At the 
end of the addition, the reaction mixture was allowed to warm 
to ambient temperature and was stirred for 2.5 hours. The 
reaction mixture was cooled to 0° C. and a mixture of acetic- 
acid (9.4 ml) and water (2 50 ml) was added. The mixture was A5 
evaporated and the residue was partitioned between methyl- 
ene chloride and water the basicity of the aqueous phase 
having been adjusted to 7.5 by the addition of 3N aqueous 
hydrochloric acid solution. The organic phase was separated 
and the aqueous phase was extracted three times with meth- 50 
ylene chloride. The organic layers were combined, washed 
with brine, dried over magnesium sulphate and evaporated. 
The resultant solid was triturated under ethyl acetate. There 
was thus obtained 4-(5-chloro-2 ? 3-methylenedioxypyrid-4- 
vlamino)-7-(2,4-dimethoxybenz>' loxy)-5-isopro- s* 
jwxyquina/oiine as a white solid (38 g); Mass Spectrum: 
M+H 525 and 527. 

Triethylsilane (70 ml) and trifluoroacetic acid (48 ml) were 
added in turn to an ice-cooled solution of 4-(5<hloro-2 ; 3- 
methylenediox>'pyrid-4-yIamino)-7-(2.4-dimeaioxybenw- 60 
ioxy)-5-isopropoxvqumazoline (37.7 g) in methylene chlo- 
ride (560 ml) and the resultant reaction mixture was stirred at 
ambient temperature for 1 hour. The solvents were evaporated 
under high vacuum. The resultant solid was triturated under 
ethyl acetate. The material so obtained was isolated, washed 65 
with ethyl acetate and dried under high vacuum. ' I "here was 
thus obtained the dt-triftuoroaccf ic acid sail (37.4 g) of 4-(5- 



chloro-23 -methy lenedioxy pyrid-4-y lamino)-7-hydroxy-5- 
isopropoxyquinazoline which was used without further puri- 
fication. 

Potassium carbonate (34.6 g) was added to a mixture of 
4-(5-chk)ro-23-meth>0enedioxypyrid-4-yhunino)-7-hy- 
droxv-5-isopropoxyquinazoIine di- trifluoroacetic acid salt 
(49 g) : l : 2-dichloroethane (440 ml) and DMF (245 ml) and 
the mixture was stirred and heated to 90° C for 3.5 hours. An 
additional portion (7 g) of potassium carbonate was added 
and the mixture was stirred at 90° C. lor a further hour. The 
reaction mixture was cooled to ambient temperature and the 
solids were filtered off and washed with methylene chloride. 
The filtrate and washings were combined and evaporated The 
resultant residue was purified by column chromatography on 
silica using increasingly polar mixtures of methylene chlo- 
ride and methanol (from a 50: 1 mixture to a 20: 1 mixture) as 
eluent. There was thus obtained 7-(2-chloroethoxy)-4-(5- 
chloro-2,3-methylenedioxypyrid-4-ylamino)-5-isopro- 
poxvquinazolinc as a white solid (37.1 g): Mass Spectrum: 
M+H 437 and 439. 



The invention claimed is: 

1. A quinazoline derivative selected from: 
7-[2-(4-acelylpiperay.in-l-yl)ethoxy|-4-(5-chlom-23-me- 

thylenedioxy py rid-4-y lamino )- 5 -tetrahydropy ran-4- 

yloxyquinazoline. 
4-(5<hloro-2 J 3 -methy lenedtoxypyrid-4-ylamino)-7- { 2- 

](3RS ? 4SR)-3,4-methylenedioxypyrrolidin- 1 l-yl] 

cihoxy } -5 -tetrahydropy ran-4 -yloxyquinazoline. 
4- (5 -chloro-2 ,3 -methy lened ioxypyrid-4 -ylamino)-7-[2 - 

(4-prop-2-ynylpiperazm-l-yf)eUioxy|-5-tetrahydropy- 

rjn-4-yloxyqumazolinc, 
4-(5-chloro-23-methylenedioxypyrid-4-ylaniino-7-(3-(4- 

prop-2-ynylpiperazin-l-yl)propoxy)-5-tetrahydropy- 

ran-4-yloxyquinazoline, 
4-(5-chlon.v2,3-methylenedioxypyrid-4-ylamtno)-7-(2- 

morpholmoethoxy)-5-tetrahydropyran-4-ylox- 

yquina/oline and 
4-(5-chlon)-23-methylenedioxypyrid-4-yhimino)-7-(3- 

morpholinopropoxy )-5 -tetrahydropyran-4-ylox- 

yquinazoline; 

or a pliarmaceutically-acceptable acid-addition salt 
thereof. 

2. A quinazoline derivative selected from: 
7-[2-(4-acetylpiperazin- 1 -yl)eihoxy]-4-(5-chloro-2,3-rae- 

thylenedioxypyrid-4-ylamino)-5-isopropoxyquinazo- 

line. 

4-(5-chloro-2,3-methylenedioxypyrid-4-ylamino)-5-i^- 

propoxy-7-(2-piperazin- 3 -ylethoxy)qumazolinc, 
4-(5 -chloro-2 ,3 -methy lenedioxypyrid-4 -ylamino)-7 - {2 - 

{4-(2-hydroxyethyl)piperazin- 1 -yljethoxy } -5-isopro- 

poxy quinazoline. 
4-(5-chloro-23-methylenedioxypyrid-4-ylanuno)-5-iso- 

propoxy-7 -(2-pyrrolidin- 1 -ylcthoxy)quinazoline, 
4-(5<hloro-2,3-methylenedioxypyrid-4-ylamino)-5-iso- 

propoxy-7-(2-piperidinoethoxy)quinazoline ? 
4-(5-chIon>2 ! 3-methylenediox>pyrid-4-yIamino)-5-i.stv 

propoxy-7-(2-morphoiinoethoxy)quinazoline. 
4-(5<hjoro-2 : 3-mcfhylenedioxypyrid-4-ylamino)-5-iso- 

propoxy-7-(3-morpholinopropoxy)quinazoline, 
4-(5-chloro-2,3-methylenedioxypyrid-4-ylannno)-5-iso- 

pn>pt>xy-7-[2-(4-prop-2-ynylpiperazin-l-yl)erhoxyj 

quinazoline. 
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propoxy-7-f2-(4-methyIpipcrazin-lA'l)ethoxy] 
quinazoiine and 

4-(5-chIim)-2.3-nie»hyknedioxypyrid-4-ylamino5-7-{2- 
[4-(2-dimethylaminoaceiy l)piperazin-i -y Ijethoxy } -5- 
isopropoxyquiaazoline: 

or a pharmaceutical ly -acceptable acid-addition salt 
thereof. 

3. A quinazoline derivative according to claim 1 which is: t0 
?-[2M^4-acerylpipera2in-l-yl)ethoxy)-4-(5-chIoro-23-nie- 

thy!cnediox7pyrid-4->0ainino)-5-tetrahydn>pyriiii-4- 
yloxyquinazoline. 

or a pharmaceutically-acceptable acid-addilicn salt iS 
thereof. 

4. A quinazoline derivative according to claim 1 which is: 
4-(5-chlorx3-2 T 3-methylenedioxypyrid-4-ylamino)-7-{2> 

f(3RS.4SR)-3 t 4-methylenediox>'pyra-)lidin-l -yl) 20 
ethoxy } - 5~tetrahydropynui-4-yloxyquinazoIme. 

or a pharmaceutically-acceptable acid-addition salt 
thereof 

5. A quinazoline derivative according to claim I which is: , 5 

4-(5-chloro-23-methylenedioxypyrid-4-ylamino)-7-f2- 
(4-prop-2-ynylpiperazin- 1 -yl)eihoxy]-5-terrahydiopy- 
ran-4-y loxyqu iaazo li nc, 

or a pharmaceutically-acceptable acid-addition salt , 0 
thereof. 

6. A quinazoline derivative according to claim 1 which is: 

4-(5-c]ilom-23-methylenedioxypyrid-4~ylarnini))-7-{3' 
(4-prop-2-ynylpiperazin- 1 -yl)propoxy]-5-tetraljydro- 
pyran-4-yloxyquinazoline, 35 

or a pharmaceutically-acceptable acid-addition salt 
thereof. 
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7. A quinazoline derivative according to claim 2 which is: 
7-(2<4-acetylpiperazin-l-y0ethoxy]-4-(5-chloro-23-me- 

UiyIene<hoxypyrid-4.ylaiiihio)-5-isopropoxyquinazt>- 
line, 

or a pharmaceutical!}' -acceptable acid-addition salt 
thereof. 

8. A quinazoline derivative according to claim 2 which is: 
4-(5<hIoro-23-inethylenc<iioxyp>Tjd-4-ylamino)-5-iso- 

propoxy-7-(2-piperazin- 1 -ylethoxy )quinazoline, 
or a pharmaceutically-acceptable acid-addition salt 
thereof. 

9. A quinazoline derivative according to claim 2 which is: 

4-(5-cWoro-23-methyIene<iioxypyrid-4-\iamino)-7-{2- 
[4-(2-hydroxyemyl)pipcrazin- 1 -yl {ethoxy } -5 -isopro- 
poxyquinazoline. 
or a pharmaceutical ly -acceptable acid-addition salt 
thereof. 

1 0. A quinazoline derivative according to claim 2 which is: 
4-(5-cliloro-2,3-meUiylenedioxypyrid-4-ylamiao)-5-iso- 

propoxy-7-(2-pyrrolidin-l-ylethoxy)quina2oline, 
or a pharmaceutically-acceptable acid-addition salt 
thereof. 

11 . A quinazoline derivative according to claim 2 which is: 
4-(5-chloix)-23-methyIenedioxypyrid-4-ylamino)-5-iso- 

propoxy-7-(2-piperid inoethoxy)quina zol ine, 
or a pharmaceuticaUv-accepuible acid-addition salt 
thereof. 

12. A pharmaceutical composition which comprises a 
quinazol ine derivative 0 f the according to any one o f clai ms 1 . 
2 and 3-11, or a pharmaceutically-acceptable salt thereof, in 
association with a pharmaceutically-acceptable diluent or 
carrier. 

***** 



